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Wary 


A few L&N Load-Frequency Control panels, and two of the many stations which use this equipment to regulate most of America’s interconnected loa 


THE LOAD-CONTROL PICTURE CHANGE! 


Helping to make the best use of a power interconnection—that’s the job of LRN Here are the types of L&N 
Load-requency Controllers. It's a task which changes, with time, on most net- Load-Frequency Control you 
works. “Voday the problem may be to increase the amount of power on a tie, by can employ to meet changing 
preventing surges so that the average transter is increased ... Tomorrow, this same power situations: 
accurate control may help to rush power into an area which has lost a generator by ; 
accident... Economic Load Control 


And, day after tomorrow, the L&N Controllers may be helping provide power Tie Line Load Control 
at minimum cost. “‘Vhe accuracy of these instruments will be a great help when a . 
cost differential of perhaps half a mill per kwhr will decide which stations are to Flat Frequency Control 
operate, and what load. L&N equipments will operate every unit just as directed— . . 
help shave the ultimate traction from costs. - “at 

Potalizing of Load 

Load-Frequency Control is outlined in our ‘Technical Publication 

N-56-l61( 1), tree on request. Recording of Frequency 


LEEDS & NORTHRUP COMPANY, 4910 STENTON AVE., PHILA, PA. 


A Slogan For Every American 


MEASURING INSTRUMENTS - TELEMETERS AUTOMATIC CONTROLS - HMEAT-TREATING FURNACES 
Irl Ad N-56-161 (5) 
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Values are proved 
under stress... 


It is the ability to withstand shocks and strains and overload 
that proves character. 
American industry has proved its character—its fundamental soundness. 
Under the stresses and strains and overload of war, 
America’s great industrial machine has performed wonders in 
production. The ideals of the Nation’s founders have been defended, 
not alone by a courageous and united people, but also by an 
industry they created in their own image. 
In this year, 1945, the entire civilized world is grateful for 
America’s proved ability to produce. To the extent that Link-Belt 
Company contributes to production, throughout industry, 
we wish to express our gratitude for our opportunities to serve mankind 


in war and in peace. 


LINK-BELT COMPANY 


Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, Dallas 1, Minneapolis 5, San Francisco 24, Toronto 8. 
Offices.in principal cities. 


Plants Indianapolis Plant Ordnance Plant San Francisco 
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Victory Will Mean 
TEAM 


Steam will blow the whistles when the big 
news comes. But, in heralding the great 
day, steam will have done far more than 
seund the signal for rejoicing. 


Beyond steam’s part in victory . . . beyond 
its record of powering ships, trains, war 
plants, there will be thousands of stories of 
men ... engineers . . . men with trigger 
minds instead of trigger fingers . . . who 
tackled power plant problems with keen 
resourcefulness so that power for war 
needs would never be “too little or too 
late’. With the end of hostilities will come 
new Victory jobs for steam . . . new prob- 
lems .. . keener competition that will put 
emphasis on operating costs. 


With today’s accelerated experience yield- 
ing more complete answers to such prob- 
lems as behavior of metals at high tem- 
peratures, 


action of fuels in slag-tap and 


dry-ash furnaces, circulation in high- 
capacity high-pressure boilers, separation 
of steam from water in boiler steam drums, 
and other related problems, the boilers of 
tomorrow will be even better able to serve 
industry. 


Building boiler units complete with all es- 
sential components . . . controlling both the 
design and the application of the equip- 
ment fabricated . . . these, plus extensive 
facilities, give us at B&W a background 
that’s unique. As a result our engineers 
have at their disposal an array of boilers 
from which to meet any combination of 
conditions of capacity, pressure, tempera- 
ture, feedwater, fuel, and space. Now is a 
good time to consult with us regarding 
your steam plant requirements for the 
future. 


awarded to five B&W 
olso the Mari ime Commission Award 
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This group of Elliott deaerating feed- 
water heaters will have a varied and 
interesting career. Some of them are 
destined for aircraft carriers. Others for 
troop transports, for destroyers, for 
Victory ships. And in the background, 
two vertical deaerating heaters with 
horizontal storage tanks, for important 
public utility plants making power for 
the home front. 


FLOAT OR ASHORE, when engineers think of 
deaeration they generally think of ELLIOTT. 
For the deaeration principle was first pioneered 
by Elliott engineers, striking out with typical Elliott 
enterprise into untrodden fields, aiming for new 
goals of steam plant economy and efficiency. The 
successful combining of deaeration and feedwater 
heating in © single unit is the result of this inspired 
effort. 


With a vast file of correlated data at their 
command, Elliott engineers design deaeration 
equipment to meet ecth individual job or set of 
conditions, no matter how exceptional those con- 
ditions may be. 


Your deaeration problem may be simple or 
complicated. In either case you can with advan- 
tage discuss it with Elliott engineers. 


ELLIOTT COMPANY 


Deaerator & Heater Department + JEANNETTE, PA. 
DISTRICT OFFICE6 IN PRINCIPAL CITIES 
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rhe ¢leaning medium, with the Diamond Auto- 

matic Sequential Air System. This is a particu- 
' larly important feature where feed water 
makeup is a problem. And having a greater 
density than steam, compressed air provides 
better cleaning. 

The air is discharged from permanently in- 
stalled elements (see below) in a series of 
short puffs with substantial pauses between. 
Spreading the cleaning cycle over a longer 
period of time eliminates stack discharge 
nuisance and permits use of a much smaller 
compressor. 

The “human element” is entirely eliminated 
from soot blowing by the Diamond automatic 
sequential system which assures the positive 
operation of each blower unit in correct 


No blower unit can be overlooked or incor- 
rectly operated by a careless operator. All 
soot blower units on the boiler, superheater, 
economizer, and air heater are controlled 
from a single panel (see below). 


Labor is saved because no attendant is 
needed to drain the piping, warm it up and 
then operate each individual blower unit. 
Experience gained during several years’ oper- 
ation on a number of installations proves that 
maintenance costs are unusually low and 
that air blowing requires only 1 to 24 of 
the energy from the coal pile that is needed 
for steam blowing. 

The Diamond Automatic Sequential Air Soot 
Blower System has beeit in successful central 
station use on boilers as large as 900,000 
lb/hr units since £940. further informa- 


sequence and at the right speed every time. 7 tion ask for Bulletin No. 956. 


DIAMOND POWER SPECIALTY CORPORATION 


Detroit 31, Michigan 
Diamond Specialty Limited «+ 


Windsor, Ontario 


button. 
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Program panel at left controls both 
fixed and retracting blowers 
orranged in three groups; any de- 
sired number of groups can be had 
when system is designed. Entire soot 
blowing system is operated in cor- 
rect sequence by sim- 
ply pushing ‘start’ 


Shown below is the Diamond Air Puff 
Soot Blower having element permanently 
installed inside the setting; various types 
of retracting soot blowers are also used 
in the Diamond Automatic Sequential Air . 
Soot Blower System. 


\ 
condensate loss due to soot blow- 
using compressed air instead of steam as 
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er Tyler Stoker, LHe Hass, 


THE 


PERFECT SPREAD 


STOKER 


tb a wider group of steam producers, AL now 
makes available a modern, completely automatic 
stoker that is up-to-the-minute in every 
feature. It’s the AL Perfect Spread 
Stoker taking its “‘streamlined” bow— 
backed by 38 full years of stoker engineer- 
ing experience in the large power plant field. 


The Perfect Spread Stoker eliminates tasks 
that spell boiler room drudgery. It burns 
all kinds and grades of solid fuel with 
maximum efficiency. And it owes unusu- 
ally quiet, reliable operation to a new 
conception of stoker design and simplicity 

of construction. 


Remember these time- and money-saving ad- 
vantages when thinking of your own boiler room, 
working conditions, steam costs, and operating 
expenses. By all means, write now for the new 
bulletin that tells you how to produce more steam 
atlower cost... withthe AL Perfect Spread Stoker. 


IF YOUR Steam Requirements Call for 
175 H. P. up to 200,000 lbs. per hour — 


YOU NEED THIS BULLETIN 


Write us 2400 Aramingo Ave., Philadelphia 25, Pa. 
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THE IMPROVED 


A TAYLOR STOKER 


TYPE “R” 


ke is probably no news to you that many hun- 
dreds of the Nation’s boilers are fired by Taylor 
Stokers. Or that the record of Taylor Stokers 
is one of highly efficient, reliable steam genera- 
tion for the past 38 years. 

But now . .. sweeping improvements... long 
in preparation ... have been combined to add 
new efficiency to time-tested Taylor Stoker prin- 
ciples. Simplification is the keynote. Simplified 
construction, installation, operation and main- 
tenance mean more thorough combustion, less 
frequent outages, at a lower net cost. 

These valuable new features and their direct 
advantages may have an important bearing on 
your future operations. Arm yourself zow with 
the facts that will help make your decision on 
stoker equipment 100% right. Send today for 
the new Type “R” Taylor Stoker booklet. 


IF YOUR Steam Requirements Call for 
20,000 to 500,000 Ibs. per hour— 


YOU NEED THIS BOOKLET 


Write us. 2400 Aramingo Avenue, Philadelphia 25, Pa. 
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OUTSTANDING 
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OF THIS IMPROVED 
TIME-TESTED STOKER 
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Other AE Products: Perfect Spread Stoker, Lo-Hed Hoists, Marine Deck Auxiliaries, Hele-Shaw Fluid Power, DiamondFaceGriners 
AMERICAN ENGINEERING COMPANY 
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OF pages of 
EQUIPMENT 


Consult this section to select the type 
of air handling equipment that will 
serve you better—and most econom- 
ically. You'll find the Sturtevant 
line complete — from the tiniest 
blower to a fan standing thirty feet 
high. A wide variety of equipment 


for every application is illustrated 
and described here, giving advan- 
tages, condensed construction fea- 
tures, dimensions, performance and 
capacity tables—equipment that 
stands for the ultimate in air 
engineering. 


56 pages of 
APPLICATIONS 


Leaf through these pages to find how 
“Air at Work” steps up efficiency 
of plants and processes. Typical ex- 
amples show how air handling 
equipment that’s properly engi- 
neered and installed purifies the air, 
heats or cools it, makes it wet or 


dry, conveys, removes fog, fume or 
dust; burns coal, oil and gas more 
efficiently —in short, offers a means 
of mastering competition wherever 
men and machines operate. 


work 
tool 


ment 


pages o 
ENGINEERING 


You'll have occasion to refer to this 
section again and again for its 
wealth of helpful air engineering 
data. Included here are many fre- 
quently used air laws and formulas, 
many tables and design shortcuts in 
more convenient, more usable form, 


many charts and diagrams never be- 
fore available. Every page, repre- 
senting years of practical field and 
laboratory experience, will make a’ 
valuable addition to your Air En- 
gineering library. 
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STURTEVANT CATALOG AND 
USEFUL AIR HANDLING DATA 


Help For You On All These Jobs 


Industrial Air Vacuum Cleaning Industrial Drying 


Conditioning Auxiliary Motive Industrial Processing 
Heating Sewer Dust and Fume 
Ventilating Recovery 
Dust Removal Equipment and Vapor Absorption 
Fume Control Machinery Cooling High Temperature 
Pneumatic Conveying Mechanical Draft Air Handling 


i ALL UNDER ONE COVER — the essential infor- 
mation you need when you design, specify or 
order air handling and allied equipment or systems 


—as well as aid in choosing subjects on which you 


want detailed information or competent engineer- 


ing help. 


Due to paper restrictions, we must limit this first 
edition of ‘““What We Make” to individuals who 
request it on their business letterhead. Any respon- 


sible person is invited to write for a copy — there 


is no charge or obligation. Please use the post of- 


fice box address to expedite handling your request. 


B. F. STURTEVANT COMPANY 
P.O. Box 97 =MHyde Park, Boston 36, Mass. 
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TUNE IN THE TEXACO STAR THEATRE WITH JAMES MELTON SUNDAY NIGHTS 
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INCE 1940, the use of Diesel electric lo- 

comotives on major U. S. railroads has 
increased more than 350 per cent. Typical 
of the powerful Diesel locomotives now in 
service is Western Pacific’s “901’’, consist- 
ing of four sections, each with a 16-cylin- 
der, 2-cycle engine capable of developing 
1350 hp. at 800 rpm. 

Use of Diesels in stationary installations 
is also increasing. But wherever Diesels are 
used—in stationary plants or mobile equip- 
ment—on land or sea—they operate more 
efficiently when lubricated with Texaco. 

Texaco Ursa Diesel lubricants constitute 
a complete line of oils. There is one to meet 


the lubrication requirements of every type 


METROPOLITAN OPERA BROADCASTS SATURDAY AFTERNOONS 
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Lubrica 


FOR ALL DIESEL ENGINES 


TEXACO 


of Diesel engine. They increase the life of 
rings, pistons, liners and bearings by over- 
coming scuffing, ring-sticking, sludge and 
corrosion. Because of these benefits — 

More stationary Diesel hp. in the 

U. S. is lubricated with Texaco 

than with any other brand. 
A Texaco Lubrication Engineer, specializ- 
ing in Diesel lubrication, will gladly recom- 
mend the most suitable type*’and grade of 
Texaco Ursa Oil for your engine. Phone the 
nearest of more than 2300 Texaco distrib- 
uting points in the 48 States or write: 
* 

The Texas Company, 135 East 42nd Street, 
New York 17, N. Y. 
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Heat-treated sinei siem. 


Nivatley Planger oad fens 
Folttowear Gland. Brinetl: 
nese. 1100 {upper Foellewer 
Gtond, chromlun plated 


Sin: oad Vake 


fefse ter hall -threst 
in yokes). 


Yoke Snrings muintoin required 
pretsure on packing of QM times. 


Yarway Type C Seatless Tandem 
Blow-Off Valve (angle valve Fig. 
3910, straightway valve Fig. 3912) 
for pressures up to 600 Ibs. 


4 


and Clog wil th 
Mud, Scale. ‘and Dirt?” 


fore than « quarter century ago, Yarway introdutce, 
weir Seatless Blow-Gff Valve and: said —“No «cai 4to 
ore, wear and clog with mud, seale and dir!. Power 


amol¢ iree flow with: 
_ ov pockets scale ar nt. 

lant operators, harassed by conlingieus trouble and > ai 
xpeuse with conventional valves—welcomed the | 
Varwayoas the answer to their4roebles ... parchased 
hem, Watched them, standardized’ them. And 
he Yarwcy Seatless. design, in acelatively «hort time, 


caméihe most widel: prefered Dlow-off valve 


foday, after a quarter it | olds 
hatdistinction, Scand fundamemial ...couple« 
vith continuous mechanical and métallorgical rc-curch 


@¥ersiew scrvicé ... makes 
he ed Seatiess Valve al today 
ghed- insurance ay inst (rouble and 
“x Pe in today plants it wae: the plante of 


0 fully balanced 
of pressure, 


© Plomger 


valve, 


Chere is Yarwey Valve for every pressure and 
posep Write for Catalog to 400 
| ibs. Catalog B-431 for higher pressures. 


YARNALL- WARING COMPANY 
-100 Mermaid Ave., Philadelphia 18, Pa. 


Nitralioy Plunger and lower Follower 
Gland, and laminated packing with stain- 
fess steel inserts, add years to valve life. 
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See how Easy 


One quick operation and Allis-Chalmers’ new “Magic-Grip” 
— fastest mounting sheave on the market — is locked secure- 
ly to shaft...saving you time, money, trouble! 


on smoothly because clearance is 
provided by expanded bushing. 
There's no hammering — no forcing! 
Complete sheave and bushing unit comes 
intact—ready for quick, easy mounting. 


] Place sheave on shaft. Slides 


ing easily, sheave can be placed 

exactly according to straight-edge 
...giving you true alignment with re- 
sulting smooth performance. A mini- 
mum of time is required. 


Slide to desired position. Slid- 


Allis-Chalmers Texrope 


Tighten three capscrews — 

3 and it’s ready to go! Entire sheave 

is locked securely to shaft and 

grips like magic! No set screws to 

damage shaft. Send for Bulletin B6310. 
Allis-Chalmers, Milwaukee 1, Wis. 

A 1750 


SHEAVES 
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C\PACITORS REDUCE YOUR KVA DEMAND 


‘The capacitors reduced the demand of our welders from 150 kva to 54.6 kva. 
A serious wiring and power-factor problem within our factory was solved, 
and a bad light flicker was eliminated.” 


BOOST A CIRCUIT'S LOADABILITY 


‘‘The 90 kva of capacitors increased our capacity 30 per cent. We’ve been able 
to connect more motors, without adding to wire, main switch, fuse, or trans- 
former capacity.” 


... An Illinois engineering firm 


... A Nebraska iron foundry 


THEY IMPROVE VOLTAGE AND PERFORMANCE OF EQUIPMENT 


‘Voltage improved . . . power factor now unity . . . production speeded up... 


lighting flicker eliminated.” ... A Michigan steel company 


THEY REDUCE YOUR POWER COSTS powerstocer 


“With a total expenditure of $13,000 our savings have averaged $1000 
monthly.” 


THEY SAVE MATERIAL 


*‘Almost 50,000 pounds of critical material would have been required if new 


circuits had been added. With capacitors, only 4000 pounds of material was 
needed.”’ 


THEY EASE RECONVERSION PROBLEMS 


Capacitor equipments are assemblies of small, compact, individual units, 
easy to connect or disconnect, easily regrouped and moved to new locations— 


to serve your peacetime loads. They may make it unnecessary for you to re- 
locate other heavier electric equipment. 


. .. An automobile manufacturer, Detroit 


...A Midwestern paper manufacturer 


PYRANOL 
CAPACITORS 


<@CAPACITORS AUTOMATICALLY SWITCHED—The Alllied 
Mills, Inc., Buffalo, N. Y., put in three banks of Pyranol 
capacitors totaling 200 kva to correct a bad power-factor 
condition that affected 1136 hp of motors. One bank 
has a hand-operated switch; the two other banks have 
automatic switches, actuated by a current transformer 
and relays, which connect or disconnect the capacitors 
with the rise and fall in the kva demand. 

If your plant’s power system is fully loaded— 
or overloaded —and is operating at low power 
factor, ask your G-E representative to estimate 
how much your circuit capacity can be increased by 
Pyranol capacitors. Or write for Bulletin GEA-77. 


General Electric Company, Schenectady 5, N.Y. 
*Reg. U.S. Pat. Off. 
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HELP YOU MEET 


There may still be many unanswered questions «s 


COMBUSTION ENGINEERING to post-war business conditions, but there’s one 


thing of which we can be certain — competition is 
going to be keener than ever, and low-cost produc- 


tion will therefore be of the utmost importan:e. 
Steam for heating, power and process enters sub- 
stantially into the cost of virtually all products — 
from gadgets to heavy equipment, yet the vast 
majority of American manufacturers are still handi- 
capped by high steam costs. Here, then, is a big 
opportunity for alert engineers to make a real con- 
tribution to the lower production costs their manace- 


ments will need to meet post-war competition. To 
STE AM GENERATOR such engineers we suggest investigation of the re- 
duced steam costs obtainable with Combustion 

Engineering’s Type VU Steam Generator. 


FOR USE WITH 
PULVERIZED COAL, 

OIL, GAS OR COMBINATIONS 
OF THESE FUELS 


C-E PRODUCTS INCLUDE ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND STOKERS; ALSO SUPERHEATERS, ECONOMIZERS AND AIR it! 
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POST-WAR COMPETITION 


~ 


COMBUSTION 
ENGINEERING 


STEAM GENERATOR 


FOR USE 
WITH ANY TYPE 
OF STOKER 


ALSO 
OIL OR GAS 


Reasons for the Economy of this C-E Unit 


There are two principal reasons for the economy of the VU 
Steam Generator: 


e HIGH EFFICIENCY: VU Units in the smaller capacity 
range, stoker fired and without heat recovery equipment, 
operate at efficiencies in the neighborhood of 80 per cent, 
depending on type of stoker and fuel. The larger VU Units with 
heat recovery equipment operate at efficiencies up to 88 per 
cent. These are not test efficiencies, nor optimistic claims; they 
are figures taken from average monthly records of users. 


e LOW MAINTENANCE AND OUTAGE: Ability to stay 
on the line for long periods means low maintenance and 
avoidance of serious outage losses. Many users of VU Units 
have reported exceptional service records. Here are a few 
recent ones: “works around the clock, 7 days a week for 


months on end until we shut down for scheduled inspection” 
... “in continuous operation for 9 months since first placed in 
service” . . . “two units, oh the line 97% of all the time for 
a year.” 


Further evidence of the efficient, economical performance 
of VU Units is their wide acceptance throughout the world. 
Not only are there hundreds of installations in the United 
States and Canada, but also in Arabia, China, Russia and 
other remote regions where equipment must be good because 
service engineers are not available. 


VU Units will give you the overall economy you will need 
to meet post-war competition coupled with high fuel costs. 
Then you will find that the best equipment you can get is the 
least expensive. A-825 


Engineering 


200 MADISON AVENUE 
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FLAMENOL 


IN THIS SIX-YEAR TEST 
UNDER FLORIDA’S SUN 


Back in 1937, a large railroad company operating in the South, 
where climate is particularly unkind to cable insulations, decided to 
test the stamina of various types of insulation. Two of the samples 
tested were the usual rubber-insulated types; the third was Flamenol. 
None was protected by braid or other covering, so that insulation 
was exposed directly to sun and weather. 

In 1943, after six vears of continuous exposure, the three samples 
were taken down, and examined. The dramatically conclusive 
results are shown in the photographs above. Only Flamenol had 
stayed young! 


FLAMENOL RESISTS ACID, ALKALI, OIL, AND WATER 

Before the war, millions of feet of Flamenol cable had already 
been installed in factories, oil refineries, mines and railroads; places 
where its ability to.resist most solvents and heat made it a “‘must.”’ 
In the future, this proved-performance cable will find even wider 
fields of application in reducing maintenance costs and minimizing 
shut-downs due to insulation failure. 

Note, at the right, Flamenol’s operating, installation, and 
maintenance advantages. For complete information, ask our local 
office, or write to General Electric Company, Schenectady 5, N. Y. 


GENERAL @ ELECTRIC 


Buy all the 
BONDS 
you can— 
and keep all 
you buy 


OUTSTANDING ADVANTAGES 
OF FLAMENOL 


FLAME RESISTANCE—will not support com- 


bustion. 


CORROSION RESISTANCE—immune to ac- 
tion of oils, acids and alkalis. 


SUPER-AGING—will not oxidize, therefore 


* highly resistant to sunlight and weathering. 


EXCELLENT PHYSICAL PROPERTIES—mini- 
mum fensile strength, 1,500 Ib per sq in.; 
minimum elongation, 100 per cent. 


CONSTANT DIELECTRIC STRENGTH—re- 
tained at about 720 volts per mil under 
severe operating conditions. 

SMALL DIAMETER—saves space, and speeds 
wiring. 

SMOOTH SURFACE—facilitates pulling 
through conduit. 

VARIETY OF COLORS—simplifies 
tracing. 

FREE STRIPPING—steps up _ installation, 
avoids weakening nicks on conductors. 

WIDE RANGE OF CONSTRUCTIONS—aids 
selection for special applications. 


SELF-PROTECTING FINISH—eliminates need 
for braid covering, saves space and weight. 


circuit 
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STEPHEN 


AURORA, ILLINOIS 


LK MATE 


HOW S-A ENGINEERS 


Here’s a typical example of how 
coal handling at power plants can be greatly 
simplified — and at the same time made 
more efficient. 

A coal handling system consisting of three 
REDLERS accomplished the entire job, 
from track hopper to boiler stoker. 

The L-shaped REDLER Conveyor—Ele- 
vator (shown dotted in the photo) is the 
key factor to efficient, low-cost handling in 
this plant. 

The need for a separate feeder under the 
track hopper was entirely eliminated and 
not only does the REDLER convey and 
elevate incoming coal from railroad cars to 
twin storage silos, but the same unit also 
reclaims coal from either or both silos 
for delivery to the boiler room via two 
horizontal REDLER conveyors located on 
the roof. 

Simplicity of arrangement, coupled with 
compactness and dust-tight handling show 
what can be done when the right equipment 
and the right method are brought to bear on 
a specific problem. For further information 
on coal handling equipment, write us today. 


MFG. CO. tos * BELLE 


¢ 
é 


HANDLING EQUIPMENT | 


VILLE, ONT. 


The 
— | 
3 
alee 
S RIDGEWAY AVENUE, 
BU RIAL 


Exterior view of the Belden Manufacturing Company, RichmonJ, 
WHIPPLE J ACOBS, President Indiana, well known makers of insulated copper wire, cable and cordage. 
Belden Manufacturing Company 


* “In addition to providing a required increase in 
the capacity of our old boilers, we have reduced operat- 
ing costs by $3,293 annually,” reports D. D. McQuiston 
of the Engineering Department of Belden Manufactur- 
ing Company. 

The Iron Fireman Pneumatic Spreader stoker model 
as used by Belden permits the use of local and lower FURNACE 
cost coal, a vital advantage now when the transportation 
bottleneck presents serious difficulties. This greater 


OVERFIRE AIR 


ADJUSTABLE 
NOZZLE TIPS 


efficiency and lower fuel costs are typical of thousands 


of war production plants that have changed to auto- a uae 


matic coal firing. 


Convert to Automatic Coal Firing Now 


No priorities are needed now for you to obtain the labor 
and fuel saving Iron Fireman Automatic Coal Stoker. 

Phone, wire or write Iron Fireman Manufacturing 
Company, 3840 West 106th Street, Cleveland, Ohio. 


THE IRON FIREMAN 
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An Iron Fireman Pneumatic Spreader stoker | 
ae permits increased flexibility as to types of coal ae - 
4 suitable for use. Note cleanliness of boiler room, 


BUNWER-FE 


oal Conveyor 


Coal Pipe | 


- 
Nozzle Adjuster - 


‘Coal Nozzle Feed Worm 
Forced Draft Fan Motor Coal Feed Motor 


— Conveyor Fan Housing 


Combustion Conveyor Fan Motor 
Control 


FREE BOOK on Pneumatic Spreader Firing © 


Contains full descriptions, capacities, operating data, etc., with layouts 
and photos of 10 actual installations. Sent free; on request. Write 
to Iron Fireman Mfg. Co., 3840 W. 106th Street, Cleveland, Ohio. 
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This Bailey Boiler Control! Panel continuously maintains Optimum Performance in a central heating plant. 
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1. Continuity of service. 
e 0 
| 2. Evaporation ratio. 
e 
3. Safety of operation. 
4a e 
4, Peak steaming capacity. 
tion of available manpe wel. 
5, Utilization of 4 : 
t 
b 
METER 


« Optimum performance may be 
secured on all these counts by applying 


engineered instrumentation in the form 


of Bailey Boiler Meters and Control. 


bailey Boiler Meters and Control are 


specified and applied to the individual 


requirements of each plant. Bailey 


engineering service starts with the 


selection of equipment and continues 


through the design, construction, cali- 


bration, installation, and final adjust- 


ment on the job. 


Engineering work in the user's plant is 


done by Bailey Field Engineers, who 


have been thoroughly trained in com- 


bustion and automatic control practice. 


These engineers are stationed in over 


thirty industrial areas throughout the 


United States and Canada for the pur- 


pose of rendering prompt “on the spot” 


engineering service without undue 


traveling expense. 


The Bailey Engineer in your community 


has a background of combustion engi- 


Installation of Bailey Boiler Meters and Boiler Control 

in an Eastern poper mill. This equipment automatically 

functions to maintain daily boiler performance at the 

same high stondards obtained during boiler tests. 
neering “know-how” which has been 
accumulated through years of service. 
He has at his command the results of 
thousands of tests on boiler installations 
covering a wide range of fuels, fur- 
naces, and fuel burning equipment. He 
has more to offer than meters and con- 
trollers. He is primarily interested in 
helping you to secure optimum operat- 
ing conditions in your plant. aii 
BAILEY METER COMPANY 


1036 IVANHOE ROAD, CLEVELAND 10, OHIO 
Bailey Meter Company Limited, Montreal, Canada 
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DeTROIT 
ROTOGRATE 
STOKER 


American Box Board Company, outstanding manufacturers of con- 
tainer board and containers, use a RotoGrate Stoker applied to a 
three drum steam generator, with economizer, air heater and super- 
heater, continuous rated capacity 110,000 pounds of steam per hour. 
RotoGrate reported carrying entire plant load. 


suit ano cHIP 
er BOXES ou Test LINE 
ine PAP ui 
CONTAINER ‘ 
FIBRE SHIPPING CONTAINERS 
CORRUGATED SHIPPING 
MICH 
GRAND RAPIDS: 
te? 
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Steam Generator and 
RotoGrate Stoker: 


110,000+ hr. continu- 


ous capacity « 2004 
pressure ¢ 490° F. steam 
temperature * 230° F. 
Feed Watertemperature 
240° F. air for com- ame | 
bustion. | 


Heating Surfaces: 


Boiler 11900 sq. ft. 
Water walls 2597 sq. ft. 
Economizer 3040 sq. ft. 


Superheater 1220 sq. ft. 
Air heater 6010 sq. ft. 


CONTINUOUSLY CLEANING GRATE MOVES FORWARD 


Detroit RotoGrate permits high burn- 
ing rates with fuels of either high or 
low ash content. Continuously Clean- 
ing with a Forward Moving Grate. 
Quickly responds to load changes 
with no loss in production, due to 
corresponding changes in fuel and 


air supply. Overfire air is propor- 
tioned to undergrate air, producing 
furnace turbulence and thorough 
mixing of the products of combustion, 
with high CO, and correspondingly 
high efficiency at all ratings. 

Write for Bulletin — 


GENERAL MOTORS BUILDING DETROIT 2, MICHIGAN 
_ Works at Monroe, Michigan District Offices in Principal Cities © Built in Canada at London, Ontario 
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SITTING 


< 


EPLYING to America’s early propos- 

als and assurances that the United 

Nations had no designs on Spanish terri- 

tory, Dictator Francisco Franco defended 
his neutrality with: 


**I will avoid anything which 
might disturb our relations in any 
of their aspects.”’ 


Sitting tight in any business is one of 
the easiest things a man can do. 


‘The only trouble is that in this era of 
quick advances, sitting tight doesn’t get 
one anywhere—but down—and fast. 


And when the dust of the passing parade 
clears—it’s a long, plodding process to 
catch up. 


We see it well expressed in many ‘‘Stand 
pat’’ companies now making no plans for 
improving their welding methods—either 
in new production techniques or the latest 


welding equipment. 


And others... 
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“SITTING TIGHT,” 


Look, Francisco . . . here is the wherewithal to step out in front with Arc Welding: 


THE TOOLS FOR NON-STANDPATTERS 


““SHIELD-ARC’’ WELDER 


The ‘‘Job Selector’’ of the Lincoln 
“Shield-Arc’”” Welder permits selection of 
the TYPE of welding arc .. . a predeter- 
mined welding characteristic . . . to match 
the job. Its Current Control provides any 
desired amperage over a wide range. Both 
selectors are Self-Indicating for KNOWN 
results . . . unmatched speed, ease and 
economy of welding. The “Shield-Arc”’ 
is recognized the world over for its su- 
periority 32 ways ... described fully in 
Bul. 412. 


‘“FLEETWELD’’ ELECTRODES 


These world favorites have been copied Wa 
extensively as to general appearance and 
color of coating. To enable you to KNOW 
that you get the genuine ‘“Fleetweld,” 
they now are marked with 3 GREEN 
DOTS. Look for this sign of Lincoln 
Electrodes . . . recognized the world over 
for their superiority in quality and econ- 
omy. Complete details and welding pro- 
cedures in the ‘‘Weldirectory,” Bul. 402. 


THE LINCOLN ELECTRIC COMPANY - CLEVELAND 1, OHIO 
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THESE 


Data Books 


WILL HELP YOU 


They are filled with important power plant 
data generally difficult to locate. When your 
increased power load demands the installation 
of new units or the “stretching” of existing 
plant capacity, you will need this information. 


REMOTE READING FLOW METERS — 

Data Book No. 701 

For measuring flow of steam generated by each boiler 
and the total produced; steam consumed by prime 
movers and process steam consuming units; water 
supplied to boilers and pumped to processes; rate of 
generation, distribution and consumption of natural 
gas, coke oven gas, compressed air and the like; flow 
of fuel oil, brine, black liquor and so on; the Republic 
electrical type flow meter with remote reading instru- 
ments, as described in this book, is available. 


( RITE for these data books now! 


SOLVE YOUR POWER PROBLEMS 


MECHANICAL FLOW METERS — 
Bulletins No. 110 and No. 311 


When it is desired to measure flow of steam, water, 
gas, air or oil for the same purposes as outlined above 
but where remote registration is not required, the 
Republic mechanical meters described in these books 
are available. 


DRAFT AND PRESSURE INSTRUMENTS — 
Bulletin No. 802 


Proper regulation of draft is one of the most important 
requirements in obtaining highest combustion effi- 
ciency. For indicating and recording drafts, pressures 
and differentials, Republic indicators and recorders, 
described in detail in this bulletin, are supplied in any 
desired combination for all ranges encountered in 
furnace operation. 


° 


* 
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RECORDING THERMOMETERS — 

Data Book No. 210 

Measurements of temperature of flue gas, tempera- 
tures in vats or tanks, pipe lines, refrigeration systems, 
ovens, kilns or ducts and so on, are vital in maintaining 
highest capacity and efficiency in power plant and 
process equipment. Republic recording thermometers 
for this service are described in this data book. 


CO, METERS — Data Book No. 403 

For every fuel and boiler, there is a definite percentage 
of COz in the flue gas that will assure highest com- 
bustion efficiency. The CO2 meter is the most practical 
method of determining combustion efficiency. The con- 
struction and operation of the Republic CO2 meter are 
described in detail in this book. 


REGULATORS = Data Book No. S-13 


Control of rate of flow of liquids and gases, level of 
liquids, speed of turbines, engines and motors and 
proportions between variable pressures and flows must 
be accurate if maximum plant efficiency is to be 
attained. These factors are controlled by operation of 
valves, dampers, rheostats, etc. For sensitive, fast, 
stable and powerful automatic control of these devices, 
the Republic-Smoot regulator has been developed. Its 


construction, operation and applications are described 
in this book. 


AUTOMATIC COMBUSTION CONTROLS — 
Data Book No. S-21 


Boilers must produce maximum steam output at maxi- 
mum efficiency. That means constant steam pressure, 
maximum combustion efficiency, constant and correct 
furnace draft, desired load division among boilers. 


Republic-Smoot automatic combustion control sys- 
tems are built for all sizes of boilers, all types of fuel 
firing and all load conditions, as described in this 
book, which includes detailed installation reports giving 
performance data on outstanding power plants. 


REGULATING VALVES — Data Book No. S-40 


In any plant generating high-pressure, high-temper- 
ature steam, there are key valves doing tough jobs in 
controlling flows or pressures on which vital operations 
depend — pressure reducing valves co-ordinating high 
and low pressure steam systems, feedwater valves on 
1500 Ib. boilers. For such tough jobs, where respon- 
sibility, long life and accurate regulation count most 
and failure must not occur, the Republic-Smoot valves 
described in this bulletin have been designed. 


DESUPERHEATERS — Data Book No. S-35 


In the modern power plant, steam temperatures in 
interconnected systems — topping turbine bypasses, 
tie lines, turbine exhaust lines and process steam 
headers ——- must be accurately controlled by desuper- 
heaters. For such exacting services, the Republic- 
Smoot desuperheaters described in this book are 
employed. 


Republic Flow Meters Co. offers a complete manu- 
facturing and engineering service in the field of 
measurement and control. We will be glad to 
co-operate with you in the solution of any metering 
or control problem, whether it involves a single 
instrument or the automatic control of an entire 
process or plant. Your inquiries will involve no 
obligation on your part. 


Republic Flow Meters Co. 


Chicago, Illinois 


33 


2222 Diversey Parkway 
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ectricians and mainte- 
nance men when bolt holes in motor end 
shields and frames are exactly in line, and 
mounting holes in the feet are uniformly 
ositioned. Installation is 


and accurately P 

easier. interchanging of motors, rotating 
end shields, and reversal of stators are all 
more quickly accomplished. Tight fits are 
obtained without forcing. Bearing align- 
ment is insured, internal strains are avoided. 
During the war period, jig-fixture yniformity 
maintained in machining, drilling, and tap- 
ping Tri-Clad motor frames has sav 
thousands 9f man-hours of installation and 


servicing. 


*s a blessing to el 


End shields are easily rotated 
for inverted motor mounting. 


‘ 


_= = FIXTURES OF ADVANCED DESIGN 
CLOSE FITS IN 7&/ MOTORS 


ead built production equipment, as 
well as one apparatus, helps build Tri-Clad 
motors with close fits and clearances. H 
all bolt holes in the frame are drilled a 
singhe operation within a rigid fixture 
insures accurate positioning. In the pao 
mee, this results in more accurate sel 
smoother operation, longer 
ing life. General Electric's 
manor production permits tooling up f 
high precision without increasing the 
to vou. General Electric Co., Schenectady § ier 
N.Y. 
Frame-drilling opera- 5 


| tion at G 


Bu 
y all the BONDS you can—and keep all you buy a 


| ESS 
— 
i 
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DIAGRAM SHOWING 
WHEEL CLEARANCES 


AA-—Rim clearance, B—Large blade clearance, CC—Side 
clearance, (about one inch). Blades cannot foul, as they are 
protected by rims. Rubbing at AA will do no damage. Side 
clearance is solarge that end-play from excessive external 
thrust cannot damage wheel. 


GENEROUS BLADE CLEARANCES 


INCREASE TERRY TURBINE DEPENDABILITY 


In the Terry Wheel Turbine fine blade clearance is not essential to high 
operating efficiency. The actual clearance between the moving and station- 
ary blades is greater than ¥% inch. End play cannot affect this clearance and 
the side clearance is one inch or more. It is therefore not essential to make 


frequent adjustments of the thrust to maintain efficient and safe operation. 


Clearance in the Terry blading may be reduced only by excessive wear 
of the main bearings, but even if this should occur, the projecting rims on the 
side of the wheel would rub on the smooth protecting surfaces of the rever- 
sing chamber, thereby automatically stopping the turbine before damage 
could result. Replacement of the interchangeable bearings immediately re- 


stores the original clearance. 


Details of this durable turbine are discussed in Bulletin S-116. 
A request on your business letterhead will bring a copy. 


TERRY STEAM 
‘TURBINE COMPANY 


“TERRY SQUARE, HARTFORD,CONN. 
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“Not Single Main 
Fuse Failure 


FTE, President Eikhart-Moraine 
Elkhart Lake, Wisconsin 


Sand & Gravel Co. ° ; 
ain circult, 

‘We had been having too much trouble on our m en 
by 600 am 


Lin 


d a fuse would 
roduced a very agera 
idle—shut down production 


This unn 
vating situation—left workers 


and lost money for us. 


because our 


than were E 
prong less time for maintenance 


10 FEATURES 


in the design of the FUSE- 
CASE help make it possible. 


and 


The SUPER-LAG 


development in the FUSE- 
LINK completes the job. 
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Switch 
average of once 4 wee 
: fuses went out due to temporary overloads. An extra 
load in crushers, OF the simultan 1g of several motors 
would cause 4 temporary ove ae. 
“Then, three years 480, we switched to Buss Super-Lag 
fuses—and we haven’t had a single failure since. What relief . 
that has been. And today’s operating conditions are tougher ee 
roduction 18 
Why BUSS Fuses Don’ 
Don t Blow Needlessly 


You, too, can get relief from production 
breakdowns due to fuse failures. The solu- 
tion to your problem is just as easy as it was 
for Mr. C. E. Tufte at Elkhart-Moraine Sand 
& Gravel Co. BUSS Super-Lag fuses provide 
the extra-time lag to protect against harmless 
surges, yet give complete and adequate pro- 
tection. 

Buss fuses require no maintenance or peri- 
odic inspection. They don’t open needlessly. 
If one opens, you can be sure some condition 
needs correction. When one opens, it requires 
less than 45 seconds to renew with an in- 
expensive link. 

Here Is Why BUSS Fuses 
Greatly Reduce or Entirely Prevent 
Needless Blows 

The fuse case is designed to insure good 
contact on the link, even when the fuse is 
renewed by an inexperienced person—and it is 


so designed that vibration or heavy overloads 
or the constant heating and cooling of the fuse 
will not permit poor contact to develop. Thus 
excessive heating, which causes fuses to blow 
needlessly, is prevented. 

The fuse link used is the famous ‘“‘BUSS 
Super-Lag.” It has lag-plates attached to it.’ 
These give it a time-lag so long that it will 
reduce to an extent not possible with any 
other renewable fuse, the number of shutdowns 
caused by needless fuse blows. 


How to solve the ‘shutdown’ problem 

Pass the word along that all purchase 
records dealing with circuit protective devices 
should be immediately changed to call for 
BUSS Super-Lag Renewable fuses. Then, as 
fuses are replaced or new installations made, 
your plant will automatically get the benefit 
of the carefree, trouble-proof protection that 
BUSS Super-Lag fuses afford. 


BUSSMANN MFG. CO., University at Jefferson, St. Louis 7, Mo. 


Division McGraw Electric Company 


SOLD THROUGH 


WHOLESALERS) 
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HE'S INTERESTED IN TEN- 
THOUSANDTHS OF AN INCH 


This man is finishing a port, working 
to extremely close tolerances. If parts 
do not measure up to the stringent 
requirement for accuracy, they never 
enter a Lunkenheimer Valve. 


For over three quarters of a century, 
Lunkenheimer has specialized in the manv- 
facture of valves... the most efficient 
and dependable valves which scientific 
design, engineering knowledge, and fine 
mechanical skill can produce. 


“Quality” is a living ideal at Lunken- 
heimer— guiding every operation from 


A BIG “PLUS” IN MOLDING 


—are skilled men and modern machinery. 
This experienced Lunkenheimer 
craftsman cleans cores care- 
fully, removes all parting line 
edges, assuring smooth, clean 
castings on the inside. 


Fig. 2129 
125 Ib. S.P. Bronze Gate 
Wedge Disc, Non-Rising Stem 


design to final assembly. Maintenance 
men well know that quality. Through long 
experience they've come to rely on Lun- 
kenheimer Valves for the best.in per- 
formance at lowest maintenance cost. 


A Lunkenheimer Distributor is located 
near you. His complete facilities are at 
your service. 
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COMES FROM SUPERIOR 


\ 


THE RESULT OF LONG ACCUMULATED 
EXPERIENCE, PLUS QUALITY STANDARDS 
RIGIDLY MAINTAINED 


Fig. 2125 
125 Ib. S.P. Bronze Gate 
Double Disc, Rising Stem 


ESTABLISHED 1862 


THE LUNKENHEIMER CS. 


— “QUALITY ’ = 
CINCINNATI 14, OHIO. U.S. A. 


NEW YORK 13. CHICAGO 6 
BOSTON 10 PHILADELPHIA 7 


EXPORT DEPT. 318-322 HUDSON ST., NEW YORK 13.N. Y. 


BRONZE, IRON, STEEL AND CORROSION 
RESISTANT ALLOY VALVES—125 TO 2500 LB. S. P.; 
BOILER MOUNTINGS, LUBRICATING DEVICES, 
AIRCRAFT FITTINGS. 
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How to tube a heat exchanger 
for new high temperatures 
... New high pressures 


FROM 
TURBINE | 


If you were to look inside the feedwater heaters of the 
latest high pressure power plants, you would see how 
one of the major problems of high temperature—high 
pressure operation was solved in constructing these units. 


The problem was to find tubing material that could 
withstand higher temperatures and higher pressures 
than had ever been tried before. 


The tubing had to be stronger at elevated tempera- 
tures. It had to be corrosion-resistant to maintain a 
smooth surface and prevent accumulation of sludge 
and salt deposits. It had to have good heat-transfer 
properties. It had to be hard and tough to resist erosive 
wear. And it had to be ductile, so that it could be 
readily expanded into tight head connections. 


In checking over possible materials, three groups of 
engineers, working independently on this problem, 
came out with the same answer: Monel has the com- 


bination of properties necessary to meet the require- 
ments. 


* At the Twin Branch plant of Indiana and Michigan 
Electric Company, subsidiary of the American Gas and 
Electric Service Corp., Monel tubing was installed in a 
pre-heater handling 550,000 pounds of water an hour at 
3200 pounds pressure per square inch—under external 
temperature of 637° F.—feeding a boiler operating at 
2500 pounds steam pressure! 


* In Providence, R. I., the Narragansett Electric Company 
put one new high pressure boiler to work generating three 
times the power formerly obtained from eight low pres- 
sure units... using Monel tubing under external heat of 
700° F., internal pressure of 1300 psi. 


* In the Oswego plant of the Central New York Power 
Corp., Monel heater tubing was installed to operate under 
2000 pounds water pressure, at an outside temperature 
of 770° Fahrenheit. 


Recently, these installations were examined after 3 to 
4 years’ service and their performance has confirmed 
the choice of Monel as a practical answer to the prob- 
lem—the Monel tubing was still operating perfectly. 


EXPANDING TUBES into 
the head of a pre-heater at 
Twin Branch. The excellent 
working properties of Monel 
are here in evidence. Monel 
tubing is ductile...can be ex- 
panded into snug-fitting dura- 
ble connections with the bead. 


If you are considering the installation of high tem- 
perature-high pressure equipment, here is one problem 
that has already been solved for you. For a more com- 
plete discussion of the problems encountered and over- 
come in the Providence, Oswego and Twin Branch in- 
stallations, write for a reprint of the article “27 TIMES 
THE POWER OUTPUT...” It includes the table of 
maximum allowable design stresses for non-ferrous 


exchanger tubing. 


THE INTERNATIONAL NICKEL COMPANY, INC. MONEL «© “K” MONEL © “S” MONEL © “R” MONEL © “KR” MONEL + INCONEL © “Z” WICKEL © WICKEL 


67 Wall Street New York 5, N.Y. Sheet... Strip... Rod... Tubing... Wire... Castings 
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Motors: 


O MACHINE KNOWN can du- 
N plicate the skill of Sam 
Meister, left, of Allis-Chalmers 
Norwood Works. 

Holding an acetylene torch in 
his right hand, a silver alloy rod 
in his left, Sam silver-brazes end 
connections of Allis-Chalmers’ ““In- 
destructible Rotor.” 

Round and round the connec- 
tions he works — expertly flowing 
in molten alloy to form a joined 
structure that can withstand as 
much heat as though it were a 
single die-casting. 

No machine can do that job — 
and no machine can fully test how 
well it is done. 

There’s only one test .. . wait 5, 
10, 15 years and see. 

And that’s the test in which Allis- 
Chalmers motors have proved over 
the years that they're great motors. 
That’s why you hear it said so 
often: “You can depend on Allis- 
Chalmers Motors!” 

e 

YES, HUNDREDS of Allis-Chalmers 
men—craftsmen like Sam Meister 
— know they have a big personal 
stake in every Allis-Chalmers mo- 
tor. When they build a great motor 
for you, they're making a friend 
...and they know that’s something 
no company and its workers can 
have too many of. 

Next time you need great mo- 
tors contact our district office. Or 
write direct to ALLIS-CHALMERS, 


MILWAUKEE 1, WISCONSIN. 
A 1730 


VICTORY 


P Tune in the Boston Symphony, Blue 
Network, Saturday at 8:30 pm, EWT. 


DEPEND ALLIS-CHALMERS MOTORS 
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In a book on Cincinnati, published shortly after 
the Civil War, the following statement concern- 
ing The Wm. Powell Co. appears—‘‘the Com- 
pany, founded in 1846, manufactures the cele- 
brated “‘Star’’ Regrinding Globe Valve, now in 
use in all parts of the country.’ Shown at the 
extreme right is the drawing used in 1865 to 
get the patent on this valve. The plant in which 
these valves were being made at that time is 
shown in the inset. 


Today, in modern plant buildings covering 
many acres, the company is making a com- 
plete line of Globe, Angle, Gate, Check, Relief, 
Y, Non-return and other types of valves in 
bronze, iron, steel, pure metals and special alloys 
for corrosion resistance (catalogs on request). 


The Wm. Powell Company 


Dependable Valves Since 1846 
Cincinnati 22, Ohio “ae 
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Leadership| 


making valves 
for industry 


/ } 


Through the years Powell Engineering has not only kept pace 
with, but has actually anticipated the flow control require- 
ments of the vast power field. When the trend toward higher 
pressures and temperatures became evident, Powell was ready 
with the answer—a complete line of Cast Steel Valves — 
Globe, Angle, Gate, Y, Check, Non-return, etc., Hand, Gear 
and Motor operated—capable of handling every working 
pressure from 150 up to 2500 pounds and temperatures as 
high as 1400 F. Catalogs and detailed information will be 
gladly furnished on request. 


The class 1500-pound, 14”’ welding end, toggle operated, Cast 
Steel Non-return Angle Valve shown here was designed to 
meet certain specific requirements, If you have any indi- 
vidual problems in flow control, Powell Engineering will gladly 
help you solve them. 
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IAA SUPER-7-STEEL....THE STRONG 
MAN OF V-BELTS. MY STEEL CABLE a 


GREAT NEW V-BELT TEAM IS SPECIALLY 

DESIGNED, TESTED AND BUILT) 

TO LICK A SPECIFIC DRIVE PROBLEM, 
YOU MONEY AND TROUBLE 2 


(THIS ISN'T AN ACT.) THEY CALL ME 
-1ICAN EAT UP 180°F STATIC-RESISTING SUPER-7 
TEMPERATURES BECAUSE | CARRY STATIC 
? ALL DAY LONG. CHARGES TO MACHINES 
IF THE HEATS ON | \ HERE THEY'RE GROUNDED. 
YOUR DRIVES, 
CALL FOR 
HEAT- RESISTING 
SUPER-7 


.< 


~ 


BPALITTLE OIL DOESNT FAZE ME 
PN BAT ALL. OILRESISTING SUPER-7 
... HANDLING 90% OF 
ALL OILY DRIVE CONDITIONS, 


OF IMPERVIOUS 
NEOPRENE. 


PAYS TO MAKE ALLIS-CHALMERS Your | ae 

Texrope Super-7 V-Belts result from the cooperative research of two great companies—Allis-Chalmers and B, F. Goodrich—and are sold exclusively by A-C. 
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BURKE a.c. cenenavons 


m ane SPREE 


TERMINAL 
BLOCKS 


BURKE LLECTRIC COMPANY 


INDUCTION MOTOR? 


Aus a quick look at Burke Products to answer, 
the headline question. When you examine each 
booklet, more specific questions will develop, ques- 
tions that Burke engineers will be glad to answer. 

You may be surprised to learn that Burke 
pioneered and perfected the Universal Motor and 
the 3-Wire D. C. Generator, that Burke introduced 
the high cycle Motor Generator Set for powering 
High-speed Tools, and that Burke was first to use 
electric welding construction. In order to have you 
know Burke better we will be glad to send you a, 
complete set of these Burke Bulletins. 


© © For quick reference 
to the Burke line, see 
Sweet's Catalog File and 
Electrical Buyers Reference 
Catalog. 
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D.C. Equipment to 1500 H.P. 


Equipment to 1500 H.P. 


and 1000 K. W. 


and 1000 K. W. 


M-G Sets to 1000 K. W. 
Molded Bakelite Terminal 


Com: 


ERIE, PENNSYLVANIA. 


pte 


| 
£ : 
MOTOR 
BURKE ELECTRIC COMPANY ¢ 1201 WEST 12TH STREET nA re 
-_— 
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POWER FOR BIG STORES 
MUST SUPER-SAFE 


Imagine power failure at dusk in a big store! 
Lights out...then panic, thievery...bad pub- 
licity. It is all too much to risk. That is one rea- 
son why large department stores favor ALCO 
Diesel Engines for safe, sure power, instantly 
available. 


ALCO Diesel Engine designers pioneered in pro- 
ducing Diesel power units that have not only 
demonstrated extraordinary dependability, but 
provide required capacity with money-saving re- 
ductions in space and weight. On shore, in ships, 
and in mobile equipment, these characteristics 
are of vast importance. 


These are solid reasons why more than 1,500,- 
000 horsepower of ALCO Diesel Engines are in 


acm 


service today. ALCO’s powerful, reliable, compact, 
high-speed, ultra-durable engines are an immense 
advance over massive, cumbersome old-style 
engines. 


That is why war demands call for all we can 
make. But ALCO research goes on. After the war, 
still better ALCO Diesel Engines will open your 
eyes to new possibilities in power availability, 
versatility, and efficjency. 


ALCO DIESEL ENGINES 
| for Universal Application 


t 


Church Street, New York 8,N.¥. 


: 


Check these Temperatures 
within a few seconds — 


Flue gas 
Economizer 
Preheater 
Condenser 
Bleed Steam 
Feed Water 
Hot Well 
Steam 

Air 

Turbine 
Superheater 
Oil 
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PRE HEATER 


SSR 


CENTRALIZES 
TEMPERATURE 
READINGS 


Eliminates Manual 
Balancing 


The self-balancing Centralized Reading Indicator pictured above is as modern as jet 
propulsion. 

The operator merely touches the desired switch. 
leaving his hands free to log readings. 

Time required between readings is limited ONLY by human ability to pick off a 
reading. Compare this time to that required to read an outmoded manual balance 
indicator, designed when shaving mugs were on every barber shop shelf. 

The Brown Centralized Reading Indicator is unique for other reasons too. 

The electronic “Continuous Balance” principle delivers sensitivity previously unheard 
of. Fancy being able to read one part in twenty-four hundred! 

The ElectroniK is totally unaffected by vibration—mount it on a pulverizer frame if 
it suits your purpose. 

The ElectroniK utilizes circular instead of reciprocating motion. Components move 
only when the scale is changing position. 

Specify the Brown Precision Indicator for that post-war boiler. 

Specify it. too, for your present station. Utilizing the same wiring and thermocouples, 
it readily replaces old-fashioned instrumentation. 

Write for Bulletin 15-4, THE BROWN INSTRUMENT COMPANY, a division of 
Minneapolis-Honeywell Regulator Company, 4490 Wayne Avenue, Philadelphia 44, 
Pa. Branches in all principal cities. Canadian factory: 119 Peter Street, Toronto, Canada; 
Wadsworth Road, Perivale, Middlesex, England: Nybrokajen 7, Stockholm, Sweden. 


The instrument does the rest, 
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{| PUMP TIPS FROM ALLIS-CHALMERS—=ONE IN A SERIES ] 


How make SHAFTS 


Last 


The Allis-Chalmers 
“Electrifugal’’ Pump 
is a wnit-designed 
pump . . . with both 
impeller and motor 
mounted on one shaft 
and in one frame. 
The next time you. 
need new pumps. . . 
. look into the extra 
efficiency, ruggedness 
and long life of Allis- 
Chalmers centrifugal 
pumps ... the “‘Elec- 
trifugal” . . . and all 
types for every purpose. 


HERE YOU HAVE an Allis-Chalmers 

“Electrifugal” Pump . . . shaft and 
rotor pictured at left . . . you don’t have an 
alignment problem—because both impeller 
and rotor are mounted on one shaft. 


However, many pumps in use today are 
coupled to a separate motor, and how well 
the two are aligned has a lot to do with 
how long the shaft lasts . . . and the pump 
and coupling too . . . because misalignment 
starts all three fighting each other! 


Here are a few tips which will help you 
get longer life out of pump shafts: 


} See that pump and motor coupling flanges 
are parallel . . . both vertically and axially 
... and that they are kept that way! 


» If misalignment recurs frequently, check 
foundations, piping, bolted connections. 


) In the case of boiler feed or other pumps 
which reach high operating temperatures, 
be sure that alignment of motor and pump 
is checked after both have been operating. 
Otherwise they might develop misalignment 
from unequal expansion. 


) If you haven’t done so already, send for 
your free copy of “Handbook for Wartime 
Care of Centrifugal Pumps”. Contains xo 
advertising. ALLIS‘CHALMERS Mrc. Co., 
MILWAUKEE 1, WISCONSIN. A 1707 


Tune Boston Symphony, Blue Network, every Saturday at 8:30 pm, EW’'T. 


Allis-Chalmers builds all 
types and variations of 
pumps shown at right. Ca- 
pacities from 10 to 150,000 
\ gpm—heads to 2500 Ibs. 


ALLIS-CHALMERS 


Double Suction 
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AND SEA 


Throughout this war, as also in the first world war, the De Laval 
Steam Turbine Company has been building turbines and propul- 
sion units in unprecedented quantities for merchant, navy and 
army ships—such as the new high speed, long range 20,000 
ton, army troop transport illustrated above and equipped with 
De Laval Geared Turbines designed to furnish maximum power 
per pound of steam as well as maximum power per pound 
of equipment. ...The improved designs developed by the 
De Laval Steam Turbine Company for meeting war time 
needs assure maximum economy in power and auxiliary 

units for post-war marine and land service. 
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Although necessary only in emergencies—over- 
speed protection is important for safe turbine opera- 
. . Dual 


Protection, a Westinghouse exclusive, provides maxi- 


tion. On Westinghouse Type C Turbines . 


mum safety against overspeed. 

Westinghouse Dual Protection acts upon the same 
valve as the governing mechanism—a valve which 
is in constant daily use. It also closes an independent 
butterfly valve . . . consequently, Dual Protection is 
always in position to function when needed. 

This built-in plus value is typical of many you'll 


find in every Westinghouse Type C Turbine. 


Westin 


PLANTS IN 25 CITIES... 


You get extra reliability, extra safety, extra econ- 
omy in operation—and the use of steam drives may 
improve the heat balance of your entire plant. 

Type C general-purpose mechanical drive turbines 
are built in five different sizes, covering a range of 
5 to 1500 hp. The long list of proved-in-service 
installations includes pumps, forced and induced 
draft fans, pulverizers, compressors, Jordans, pulp 
beaters, lineshafts, generators—-and many others. 
For complete information call your nearest Westing- 
house representative. Westinghouse Electric & Manu- 


facturing Company, Box 868, Pittsburgh 30, Pa. 
J-50460 


house 


OFFICES EVERYWHERE 


POWER ® January, 1945 


Fes 


PRE COC 


1. BUTTERFLY VALVE... 
is shut automatically when the 
turbine speed reaches a pre- 
determined level—usually 10 
percent above normal, 


2. GOVERNOR VALVE... 
is tripped simultaneously with 
the butterfly valve—giving posi- 
tive assurance that the steam sup- 
ply will be shut off. 


By making Dual Protection a standard feature of 
Type C Turbines, Westinghouse has made available 
to industry a degree of operating safety not previously 


obtainable. ON WESTINGHOUSE 
During normal operation the speed of the Type C 
Turbine is controlled by the centrifugal weight TYPE C TURBINES 


governor—or by a regulator. If for any reason this con- 
trol should fail, the overspeed trip device takes charge 
—simultaneously closing two valves, as shown above. 
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Smoke is called an indicator of in- 
dustrial production. It is frequently 
also an indicator of engineer head- 
aches, for smoke means stack 
corrosion, 


One solution that engineers in 
increasing numbers are adopting is 
shown in the picture. The stack— 
3-ft. in diameter and 60-ft. high— 
was fabricated from Byers Wrought 
Iron for a food processing plant by 
Lancaster Iron Works, Inc., Lan- 
caster, Pa. The wrought iron plates 
are 3/8-in. at the bottom, and 5/16- 
in. at the top. The new stack 
replaces another, built of low-first- 
cost materials, which failed. 


There is of course no known way 
of accurately anticipating the life 
of any particular unlined metal 
stack, because of the wide varia- 
tion in initial conditions and the 
likelihood of future changes. But 
experience indicates very definitely 
that in applications where an 
unlined metal stack can be used, 
wrought iron generally lasts longer. 


Some of the records that support 
this conclusion come from ‘“‘com- 
posite’’ stacks, where of course 
there is unquestioned duplication 
of service conditions. In one in- 
stance, a 65-foot stack was con- 
structed with its bottom 35-feet 
built of wrought iron, and the top 
30-feet of low-first-cost material. 
During the next 28 years the top 


ion yo 


to retain their youth 


helps un-lined metal stacks 


section failed 3 times; an average 
life of about 9 years. Wrought iron 
plates were then installed for the 
top section, and were still in use 
20 years later. Furthermore, when 
the stack—no longer needed—was 
razed, it was found still in service- 
able condition, and was sold and 
re-erected. 


Flue gases contain carbon and 
sulfur compounds that—when ab- 
sorbed by moisture—form aggres- 
sive acids. The ability of wrought 
iron to resist the attack of these 
acids is due to its unique structure. 
Tiny fibers of silicate slag, threaded 
through the high-purity iron matrix, 
give defense ‘‘in depth.’’ Corrosive 
attack is halted and diverted, thus 
discouraging pitting. And the fibers 
help to anchor the initial protective 
film that shields the underlying 
metal. 


You will find a helpful discussion 
of the general problem of corrosion, 
and pictures and performance 
records of wrought iron installa- 
tions, in our bulletin, “Wrought 
Iron for Flue Gas Conductors and 
Coal Handling Equipment.”’ Write 
for a complimentary copy. 


A. M. Byers Co. Pittsburgh, Pa. 
Established 1864. Boston, New 
York, Philadelphia, Washington, 
Chicago, St. Louis, Houston, Seattle, 
San Francisco. 


GENUINE WROUGHT IRON 
TUBULAR AND HOT ROLLED PRODUCTS 


ELECTRIC FURNACE ALLOY STEELS - 


CARBON STEEL TUBULAR PRODUCTS 


OPEN HEARTH ALLOY STEELS 
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CCORDING TO LIONEL D EDIE, econo- 
mist and long-time observer of American 
industrial trends: 

**Mechanization of plant and equipment is 
the only answer to the high hourly and 
weekly wage rates which will prevail after the 
war. 

“The war will leave industry saddled with 
high labor cost, from which the only escape 
will be through mechanization. 

“This trend toward mechanization will cul- 
minate in a great boom in the production of 
labor-saving machinery of all kinds. The 
whole phenomenon will extend over a period 
of three to five years.” 

Other well-informed observers say the same 
thing in other words. They agree that postwar 
America must and will achieve a higher pro- 
duction per man-hour than the world has ever 
known. They know that nothing else can in- 
sure a sound economy with good living for all. 
The essence of the argument is that economic 
and political factors will demand a combina- 
tion of full employment, high wages and rea- 
sonable prices. The only way to get all three 
together is through labor-saving machinery. 

As far as the individual manufacturer is con- 
cerned. the incentive to install labor-saving ma- 
chinery will be the dire need of a profit margin 
rather than altruism. Just the same, the net 
result will be everybody’s gain through a higher 
standard of living, widely diffused. 

Now what does this mean for the power engi- 
neer? It takes no Einstein to see that labor- 
savmg machines are worth nothing without the 
power to work them — horsepower and kilo- 
watts — also steam, water, compressed air. 

So Dr Edie’s predictions lead straight to the 
further conclusion that power-service loads of 
all kinds both centrally generated and gen- 
erated within industry — will boom during the 
next five years. The power engineer’s first job 
will be to supply these loads, dependably. Next 
he must supply them as cheaply as possible— 
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through good operation and shrewd choice of 
power units, fuel, lubricants, and so on. 

Finally, this same idea of labor saving 
(through instruments, controls, automatic fuel 
handling and firing, etc) will surely spread in 
the power plant as in the factory Here, as 
there, this will pay the higher wages and sal- 
aries without increasing the unit cost of the 
power services. 

It won’t do to close these comments without 
taking a quick crack at the widely held false 
notion that labor-saving machinery causes un- 
employment. It’s one of those things that looks 
obvious and isn’t so, just as the round world 
looks flat to the untrained eye. 

Labor-saving machines do not reduce total 
labor. They reduce the labor required to pro- 
duce one unit of product. That reduction shows 
up in dollar savings. These dollars are split 
five ways —to operator wages, to dividends, to 
salaries, to the men who make and maintain 
the machines, and to the buying public (in 
lower prices). 

All five factors increase sales of this or other 
products or services, thereby restoring most of 
the man-hours of labor supposedly eliminated 
by the labor-saving machines. Another fraction 
of the gain from these machines appears, if the 
public so wills, as reduced working hours. Thus 
the typical work week shrank from 60 to 40 
hours, while production boomed and _ living 
standards increased. This very leisure has made 
possible the enormous growth of gas stations, 
beauty shops and other service industries that 
account for so much employment today. 

The difference between fumbling work and 
efficient labor-saving work is not one of unem- 
ployment versus employment but one of work- 
ing long hours for a poor living versus work- 
ing shorter hours for a good living. That is 
why the power engineer’s job ties so closely 
into the future happiness of the American peo- 
ple. Such questions deserve better understand- 
ing by the men who make the wheels go round. 
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Power Services 
Houston gz Butadiene Plant 


Five 300,000-lb-per-hr 800-psi 750-F outdoor boilers supply 35,000-kw back- 
pressure turbine and all process requirements. Fan-drive turbines exhaust 
to barometric jet condensers. Bulk of process steam passes through tur- 
bine but pressure-reducing stations can supplement flow at low loads 


A 30 psi, 740F 400 psi, 500F 
| 

boil Soot 4 Iwaste- 
1 blowers, HK, | 

rs ressure- ers 
per hr A reducing Process waste 171,000 

H-p flash Fire, 1 
h P to V Bes Pumps Pumps 
tank..-- 


Deaerating Fuel-oil To ba tric Atmos- 
\ Water- © 
| treatment | Pressure: waste 
\ plant; <4 reducing 
A storage tank Towaste~ cond 
ped Motevp| | To atmospheric 
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By LEWIS L RAYMER 
Supt of Utilities 
Houston Plant of Sinclair Rubber Inc 


P WITH INAUGURATION in 1941 of the 
government-financed synthetic-rubber 
program, Sinclair Rubber Inc (a 100% 
subsidiary of Sinclair Refining Co) 
was charged with responsibility for de- 
sign, construction and operation of a 
50,000-ton-per-yr butadiene plant with 
its assocjated steam, power and water 
utilities. This installation, operated by 
Sinclair Rubber Inc for Rubber Reserve 
Co, represents 7% of the total designed 
capacity for butadiene production. An 
adequate supply of feed stock butylene 
and an abundance of natural gas for 
fuel favored a location just outside the 
city limits of Houston, Texas, for the 
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butadiene plant proper and an asso- 
ciated copolymerization unit operated 
hy Goodyear Synthetic Rubber Co for 
manufacture of Buna S type rubber. 

Because of the large size of this com- 
bined project and the fact that all serv- 
ices for both plants are supplied by 
facilities of the butadiene plant, relia- 
bility and continuity of operation are 
of paramount importance. In view of 
the fact that the area in which the plants 
are located-is subject to frequent elec- 
trical storms of severe intensity as well 
as other tropical atmospheric disturb- 
ances, use of electrical equipment in the 
power station has been minimized in 
favor of steam drives at all critical lo- 
cations even at some sacrifice in over- 
all thermal economy. 

Principal features of the plant utility 
system are (1) steam-generating units 
(2) water-treatment system (3) tur- 
bine-generator arrangement and (4) 
cooling-water system. In each of these 
are elements of interest to other en- 
gineers either because of unusual size 
or characteristics of design. 


Boiler Plant 


The steam-generating plant consists 
of five 300,000-Ib-per-hr boilers designed 
for 800-psi drum pressure and 750-F 
steam temperature, each equipped with 
a regenerative air preheater. Forced- 
and induced-draft fan turbines exhaust 
to jet-type barometric condensers. Each 
boiler has six combination burners 
normally fired with part natural gas and 
part waste gas from the butadiene plant. 
For emergency only, a complete fuel- 
oil system, including steam heaters, has 
been included. 

Since steam demand for process is 
practically constant, automatic control 
is provided only for feedwater flow, 
with drum-level reset. Remote push- 


button control regulates forced- and 
induced-draft fans and dampers from 
each boiler operating panel. Five tur- 
bine-driven centrifugal pumps, operat- 
ing in parallel through oil-relay gov- 
ernors, supply deaerated feedwater at 
900 psi and 225 F to all boilers through 
a common header. Typical operating 
results from these units and usual fuel- 
gas analyses are shown in Table I. 
Concentration of salines boiler 
water is maintained at 1500 ppm by 
a continuous blowdown system flashed 
at 150 and 5 psi. Free phosphate to 
the extent of 40 to 60 ppm (expressed 
as PO,) is maintained in the boiler 
water. Solids in the saturated steam 
entering the superheater have averaged 
less than one ppm while carbon dioxide 
content has varied from 5 to 15 ppm. 
Design of the water-treating plant is 
predicated on the use of water either 
from the San Jacinto River through a 


from deep wells at the plant site. For 


either supply, current high-pressure 
boiler practice dictates that silica be 
removed and that total dissolved solids 
in the boiler feedwater be reduced to 
an economic minimum. Selected for 
this was the cold-lime process, using 
dolomitic lime and ferric sulphate as 
a coagulant, in conjunction with sodium 
and hydrogen Zeo-carb softeners. 


Water Treatment 


Under design conditions about 4800 
gpm of raw water enters the treating 
plant through a rate-of-flow controller 
equipped with meter and electrical con- 
tactor, then flows directly into the 
magnesium dissolver into which sludge 
from the precipitators is recirculated. 
Slaked dolomitic lime and ferric sul- 
phate are automatically proportioned to 
the water flow in predetermined dosage. 

Ferric sulphate is injected into the 


system of canals and pressure mains or raw-water and __ recirculated-sludge 
To Deepwater 
generating station 66 kv, Sphase, 60 cycle 
Houston Lt & Pwr Co a 43,750-kva generator 
To Magnolia Park iva 12,500/16,667 kva 
| kva se | 
Goody cor | 75kva 150kva “me 
| synthetic- 
) 
Skva 440v_} (000 (400) (000 208/120 
150 nk, 30 
240 


Electrical generation at 13,200 v is distributed to unit substations with excess power 


stepped up to 66 kv for interconnection with utility system. 


Latter supplies 7000 


kva of standby in event of main turbine outage. Generator and main-feeder breakers 
are air-blast type using 250-psi air for operation and extinguishing arc 
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stream at the outlet of the magnesium 
dissolver. Lime is then added and the 
mixture flows to two Spaulding precipi- 
taters in parallel rated at 2400 gpm 
each. Sludge is removed by precipita- 
withdrawn continuously 
from the precipitators for recirculation 
to the magnesium and for 
waste to a sludge-disposal pit. Carbon 
dioxide is added in the magnesium dis- 
solver through a perforated grid to con- 
vert hydroxides into carbonates and bi- 


tion. being 


d ssolver 


carbonates to yield ionic magnesium in 
solution for silica absorption. 


Precipitator effluent passes through 
six Anthrafilt gravity filters and is then 
recarbonated with carbon dioxide for 
further conversion of hydroxides and 
carbonates to bicarbonates. Carbona- 
tion also reduces pH ahead of the Zeo- 
carb softeners. 

Nine wood-tank gravity softeners are 
arranged in batteries of three units 
each. Of these one battery is equipped 
for regeneration with sulphuric acid, 
one with commercial sodium chloride 
and the third with either, as may be 
required. When processing river water 


Turbine can pass as much as 1,200,000 lb per hr of steam to 150-psi process lines 
when operating at full 41,000-kw load. The 3600-rpm generator is hydrogen cooled 


of comparatively low carbonate alkalin. 
ity, two batteries operate on the sodiu: 
cycle and one on hydrogen. For high.- 
bicarbonate well water, two batteries 
are required on the hydrogen cycle and 
only one on sodium. 

Softener operation is entirely auto- 
matic in so far as regeneration is con- 
cerned. Desired alkalinity of softened 
water is controlled by the relative 
amount of water through each battery. 
Blended effluent from the softene:s 
passes to a degasifier for removal of 
CO. formed in the hydrogen softeners. 

From the soft-water well. pumps de- 
liver the flow directly to two 875,000- 
lb-per-hr spray-type deaerating heaters 
in which temperature is brought to 225 
F to effect removal of free carbon 
dioxide and oxygen. Sodium sulphite 
is fed into the storage sections of these 
heaters to absorb any slight residual 
oxygen. Finally. sodium hexameta- 
phosphate is added to the deaerated 
water in the suction line of the boiler- 
feed pumps. 


Operating Results 


The water-treating plant is designed 
for a net output of 4000 gpm; abou! 
800 gpm are consumed in various stages 
of treatment. Test values in Table 
II indicate condition of water at vari- 
ous points. 

Chemicals are purchased in bulk, un- 
loaded mechanically and supplied by 
gravity to various chemical-feed_ units. 


Boiler Data 
Evaporation, actual, lb per hr...... Fan 


Temperature feedwater entering boiler, F 
Temperature of steam leaving superheater, F 


Temperature of air entering air preheater, F . . 
Temperature of air leaving air preheater, F... 


Temperature of flue gas leaving boiler, F. 


Temperature of flue gas leaving air preheater, F. . 


Drum pressure, psi 
Steam pressure leaving superheater, psi 
Furnace pressure, in. water gage 

Pressure at boiler outlet, in. water gage 
Pressure at preheater outlet, in. water gage 
Pressure in windbox, in. water gage 
Percent CO: leaving boiler. . 

Percent O» leaving boiler 

Percent CO leaving boiler . 

Percent leaving boiler. ... . 

Percent excess air leaving boiler. . 

Percent CO: leaving air preheater 

Percent O: leaving air preheater. . 

Percent CO leaving air preheater. . 

Percent N: leaving air preheater 

Percent excess air leaving air preheater. . 


Fuel consumption, thousands of cu ft per hr 


Heat value of fuel consumed, million Btu per hr 


Table |—Fuel and Performance Data for Main Boiler Units 
Million 
295 .000 Heat Balance Btuperhr Percent 
ae 226 Heat absorbed in boiler................. 296.7 70.22 
745 Heat absorbed in superheater............ 49.9 11.81 
90 Total heat absorbed . 346.6 82.03 
; 558 Loss due to burning hydrogen........... 46.1 10.91 
vanes 698 Loss in dry flue gas..................... 22.8 5.40 
350 Radiation and unaccounted for........... 7.0 1.66 
757 
735 
—.3 
—4.8 Fuel-Gas Analysis 
= 
9.4 Natural Process 
9.55 Gas Gas 
4.05 Carbon dioxide.... 0.30 11.97 
0 Carbon monoxide — 0.27 
86.4 Hydrogen . 65.85 
21.5 Methane 96 .30 12.89 
9.0 Ethane.... 2.40 1.95 
5.0 Propane. . 0.54 4.77 
0 Butane.... 0.25 1.55 
86.0 Pentane..... 0.12 0.75 
28.0 Nitrogen. ... 0.09 
13.4 Specific gravity. ............- 0.58 0.45 
22.5 Btu per cu ft gross at 
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Water-treatment plant can use river or well supply, delivers zero hardness, removes 


nearly all silica. 
treatment and pumping. 


Above: schematic flow arrangement showing steps in chemical 
Right: chemical storage building. magnesium dissolver 


and precipitators. Below, left: filter building showing softener tanks and degasifier. 
Below, right: view of softeners from another angle with precipitators in foreground 


Data compiled during the relatively 
short period this unit has been in opera- 
tion indicate the following chemical 
consumption: 

Chemical Lb per Ppm 
1000 gal 
Dolomitic lime ..... 1.94 232 
Ferric sulphate .... 0.28 34 
Sodium chloride .... 270 
Sulphuric acid, 66 Bé 0.84 101 


With respect to power generation, 
studies conducted by the power division 


‘of War Production Board during early 


stages of plant design indicated a 
potential power shortage in the Houston 
area due to a large influx of war in- 
dustry. Since process use aggregates 
1,300,000 Ib per hr of 150-psi steam. 
installation of a 35.000-kw 


hydrogen-cooled turbine-generator  ex- 


5600-rpm 
hausting at 165 psi was authorized. 
Electrical requirements of both buta- 


diene and Buna S plants total less than 
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the available generating capacity so that 
surplus electrical energy is available; 
since no standby unit is installed. an 
agreement with Houston Lighting & 
Power Co provides for disposal of sur- 
plus energy and furnishing of standby 
service to the extent of 7000 kva. 


Process Steam 

From the main header, steam at 725 
psi and 740 F goes to the turbine 
through two 14-in. lines with stop valves 
and thence through four 10-in. lines 
into the upper and lower steam chests. 
The turbine unit has a limiting capacity 
of 41,000 kw under present system 
power factor. passing 1.200.000 Ib per 
hr of steam at that load. Exhaust 
steam at 150 psi discharges through 
two 20-in. lines into the main 24-in. 
headers and blends with steam from the 
pressure-reducing station. 

Electrical energy gerterated at 13.200 
v is distributed to unit substations at 


generator voltage while the excess is 
stepped up to 66 kv for delivery to the 
utility company’s main transmission sys- 
tem. Generator and main feeder circuit 
breakers are air-blast type using com- 
pressed air at 250 psi for operation as 
well as extinguishing the are. 

Two parallel pressure-reducing and 
desuperheating stations, rated 200,000 
lb per hr each, supply 400-psi 500-F 
steam to the butadiene plant. Two 
other 700.000-Ib-per-hr stations in the 
turbine-room basement provide steam at 
150 psi and 450 F for process use when 
the turbine is out of service or operat- 
ing at reduced load and producing less 
exhaust steam than process needs. 

For producing butadiene of 
purity. extensive fractionation is re- 
quired. Large quantities of ‘water are 
needed to cool and condense the hydro- 
carbon vapors. amounting normally to 
120.000 gpm. An induced-draft cooling 
tower, 135 ft wide and 580 ft long, is 


high 


; 
ae 
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divided into 32 cells arranged in a 
double row. 

Six 20,000-gpm pumps circulate the 
cooled water through the process-plant 
area. Four pumps are driven by 900- 
hp condensing turbines through reduc- 
ing gears and two by 1000-hp syn- 
chronous motors. One turbine- and one 
motor-driven hotwell pump, of 20,000 
gpm each, return water from condensers 
at the cooling tower and power plant 
to the top of the tower. Makeup in 
the amount of 4000 gpm comes directly 
to the tower coldwell from the main 
San Jacinto water line servicing the 
plant. 22-million-gal raw-water 
storage reservoir supplies either the 
cooling tower or the power plant in 
emergency. 


Desuperheating Supply 


About 50% of the total steam pro- 
duced returns to the boiler plant as 
212-F condensate. From this is taken 
water for desuperheating process sup- 
ply and gland sealing water for the 
main turbine. With the main turbine 
out of service, more than 300 gpm of 
condensate is needed for desuperheat- 
ing alone. Storage facilities for 700,000 
gal of condensate have been provided 
in the event the condensate supply he- 
comes contaminated or the flow is in- 
terrupted. 

Steam supply to the butadiene plant 
passes through a 20-in. and a 24-in. 150- 
psi line and a 16-in. 400-psi line. A 
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= 
2% 3 
3 
33) 
& 
Total hardness as CaCO3......... 75 52 
Carbonates as CaCO;............ 0 0 
Bicarbonates as CaCO;........... 60 55 
Sulphates as SOz............00008 3 9 
Phosphates as POy............... 
Phenol alkalinity as CaCO;....... 0 0 


Methyl orange alkalinity as CaCO; 60 55 
Free mineral acdity as CaCO;..... —_ _ 


Free carbon dioxide as CO:....... 5 — 
723 F 
50 
Total dissolved solids............. 183 108 


* Tests shown are for filtcred sample. 
expressed in ppm, 


Table II—Typical Water Analyses 


water, actual 


< . 
3 3 
E 5 ss = 
os S32 25 $5 $5 
Ss Fe Ss SE 
SS ae EE AS ne Qe Qe 
235 70 70 0 0 0 0 
0 25 0 0 0 0 0 
36 40 0 0 0 0 12 
164 0 62 67 0 33 14 
16 16 16 16 16 16 14 
9 30 30 30 30 30 26 
18 45 0 0 0 0 6 
200 65 62 67 _— 33 26 
9.9 10.6 7.2 8.8 
12 3 2 —_ — 2 2 
— — 106 = 100 
All analyses, with the exception of pH values, are 


20-in. line returns 15-psi exhaust steam 
to the power plant for feedwater heat- 
ing. The adjacent Buna §S plant takes 
150-psi steam through a 14-in. line. 
Fully treated water at 200 psi in the 
amount of 400 gpm is supplied waste- 
heat boilers in the butadiene plant. 


Design of power plant and auxiliaries 
was under supervision of the author, 
power plant superintendent for Sinclair 
Rubber Inc. Design details were han- 
dled by J Gordon Turnbull Inc and 
plant construction was by George A 


Fuller Co. 


Induced-draft cooling tower 135 ft wide and 580 ft long is divided into 32 cells arranged in a double row, handles 120,000 
gpm. Ten cells have motor-driven fans; the remaining 22 are equipped with turbine drives exhausting to a single condenser 


POWER @® January, 1945 


66 


CO 


How to Maintain 
Diesel Pistons and Rings 


Condition of pistons and rings has a direct, important effect 


on engine performance, yet they seldom receive the care that 
is their due. G H Menefee, USNR, tells how to keep diesels 


healthy by making sure pistons and rings are in good shape 


Fig. 1—-Contamination of lubricating oil caused stuck rings on piston at left. 
Stuck rings reduce combustion efficiency and allow unburned fuel to reach the 
crankease, further contaminating lube oil. Photo at right shows final result of 


ring sticking. Lube-oil failure caused crankpin bearing to burn out. 


Bearing 


seized, connecting-rod foot broke off and rod and piston went through crankcase 


PTHE AVERAGE OPERATOR seldom gives 
a piston and its rings the care they are 
entitled to. He assumes they are more 
or less ruggedly built, that clearances 
are not as exact as in other parts, and 
that maintenance is, therefore, rela- 
tively less important. But when they 
are not given proper attention they are 
a prolific and even a major source of 
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trouble and poor engine performance. 

Unless there is earlier evidence of 
trouble, pistons should be removed for 
inspection about every six months, and 
completely overhauled about once a 
year. They may not have to be removed 
so often for large, slow-speed engines. 

Removing piston. Remove cylinder 
head and disconnect connecting rod 


from crankpin. Clean eyebolt holes in 
piston top and insert eyebolts. Wrap 
cylinder-head studs with rags to pre- 
vent their threads damaging piston rings 
or skirt. If a shoulder has worn at top 
of liner, remove it to prevent damage to 
ring lands. Stuff a rag into cylinder to 
catch chips, and remove shoulder with 
a machinist’s scraper. Or, preferably, 
use a ridge reamer. and set its blade 
so it cannot cut more than ,\; in. below 
the ridge. 

Remove chips and pull piston, being 
careful to keep connecting-rod foot 
from scoring cylinder. If all pistons are 
pulled at one time, wrap rags around 
their rings as they are removed to pro- 
tect them from damage. Be sure to mark 
pistons so that they will be returned to 
proper cylinder. After removal, ex- 
amine them for scores, wear in ring 
grooves, ring clearance in grooves, 
cracks, piston-pin clearance in pin 
bosses, and roundness. 

Cleaning piston for inspection. Re- 
move and tag rings so they may be re- 
placed in the same grooves. If rings 
stick, soak piston in kerosene. If this 
does not loosen them, soak in a solution 
of 25% muriatie acid a short while. If 
acid is not available, use a solution of 
1 lb lye to 3 gal boiling water. After 
using either solution, wash piston thor- 
oughly in clean water to prevent corro- 
sion. There are also several good clean- 
ing solutions on the market. 


Use Proper Cleaner 


Because of scarcity of some materials, 
engine builders are using alloys con- 
taining magnesium. This is especially 
true of bronze bushings and aluminum- 
alloy pistons. Under no conditions use 
lye as a cleansing agent with this equip- 
ment as it causes failure of any alumi- 
num part or any part containing magne- 
sium. In such instances a solution of tri- 
sodium phosphate may be safely used. 

Piston top may be scraped or brushed 
free of carbon with a wire brush. How- 
ever, never use one on ring belt or skirt 
for it is almost certain to scratch ring 
grooves and prevent proper seating of 
rings. Using the brush on the skirt 
would remove any coating, such as tin- 
plating, which the manufacturer may 
have added for better wearing qualities. 
Scrape ring grooves clean with end of a 
broken ring that fits the groove. and 
use it carefully. 

Some manufacturers now coat engine 
pistons with anti-seize compound. This 
coating is baked into the metal, giving 
it a dark, grayish cast and permitting 
closer clearances between piston and 
cylinder wall. After some hours of op- 
eration the coating has the appearance 
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of a carbon deposit. The coating is 
necessary to engine operation, so do not 
remove it by buffing or scraping. If the 
cleaning agent does not remove the dis- 


coloration, it is safe to leave it on the 
piston. 
Measuring clearance. Pistons are 


usually tapered from top of crown to 
bottom of ring belt, to allow for greater 
expansion of the heavier top part. To 
measure clearance, piston is inserted 
into cylinder, and clearance between 
piston and cylinder measured with feeler 
gages just below the ring belt. Clear- 
ances for pistons under 10 in. diameter 
should be about .0015 in. per in. of cylin- 
der diameter for aluminum pistons, and 
.001 in. per in. of cylinder diameter for 
east-iron pistons. For cylinders above 
10 in. diameter, clearance is about 4 


of a thousandth in. less. per in. diam- 
eter. 
Repairing fractures. Pistons suffer 


from two general fractures: (1) radial 
fractures in piston crown and (2) cir- 
cumferential fractures in the crown, 
just below it. or through the piston-pin 
These two fractures are almost 
always caused by excessive heat due to 
overload or 


bosses. 


failure of cooling 
Caught in time. 


system. 
fractures may usually 
he repaired. usually 
. but re- 


placement of large ones involves con- 


Small pistons are 
replaced if spares are available 


siderable expense. 
Fig. 2A. is the usual method 
of repairing radial cracks: Cut a groove 


over the crack about *¢ in. wide and 


Lacing. 


14 in. deep for full length of crack. 


Next, holes that touch each other are 
drilled and tapped to 14 in. diameter. 
Drill deep enough to give sufficient pur- 
chase, but not completely through piston 
head. Brass*rod of the proper size is 
threaded and, after being dipped in a 
metallic cement, is screwed into the 
holes. Rod is then cut off about 14 in. 
above piston top and carefully peened 
into the groove with a light hammer. 
Grind away any brass that remains 
above piston surface so there is no pos- 
sibility of any projection hitting any 
part of cylinder head. 


Other Types of Repairs 


Another method of repairing a radial 
crack is to recess the head to receive a 
fitted plate of sheet steel, which is coated 
on the under side with metallic cement 
and bolted to piston crown with flat- 
headed screws, Fig. 2B. Under no con- 
dition allow screws to project above pis- 
ton surface. 

For circumferential fractures, make 
repairs by boring out piston crown to 
receive a plug. attached as shown in 
Fig. 2C. Be sure it seats well for a 
great amount of heat must pass through 
this joint while engine is operating. Also 
be sure to coat the joint with a metallic 
cement. However, if a circumferential 
crack is below the piston crown, it may 
net be repaired unless piston is made 
in sections. In such a case. install a new 
segment in place of the broken part. 

Seizing. This is one of the worst acci- 
dents that can happen to a piston. It 
is caused by a piston becoming so hot 


on one area of the skirt that it welds 
itself to a similarly heated portion of 
the liner. A high spot on the piston 
breaks down the oil film on the cylinder 
wall, and the extreme heat generated 
forces piston against opposite cylinder 
wall where the same thing occurs, caus- 
ing the piston to seize. Seizure almost 
always scores the piston so badly that it 
is impossible to repair it with any suc- 
cess. 

First indication of seizure is a heavy 
laboring in the engine, pounding in the 
cylinder, slowing down of engine, and 
heavy smoking in the exhaust. Stop the 
engine immediately and pull the piston 
for examination. If engine is not stopped 
at once there is imminent danger of a 
crankcase explosion or a broken crank- 
shaft. When it is impossible to stop an 
engine, as may be true with a marine 
engine, stop fuel flow to the cylinder in 
distress, open the test cock to relieve 
compression, and increase lubricating- 
oil flow to the cylinder. Once started. 
seizure progresses rapidly. 

Piston out-of-round. Should a piston 
be out-of-round, place it on a block of 
wood with large diameter vertical. Care- 
ful but repeated pounding on the high 
side with a wooden or rawhide mallet 
brings it back into shape. 

Wristpins and wristpin bearings. 
They may be a source of much trouble 
if an operator does not understand their 
installation and care. A wristpin bear- 
ing is one of the most highly loaded 
in the engine, and one of the smallest. 
Therefore give it careful attention. 


steel, sealed 


— SIV 


Fig. 2—Three methods of repairing cracks in piston crowns: 
crack repaired by lacing or sewing with brass rod threaded into tapped holes 
along the crack length. Tops of brass rods are peened over to fill groove cut 
along crack and then ground flush with piston surface. C represents use of a 
plug threaded into a hole bored in the crown and sealed with metal cement. 
B shows method in which head is recessed to receive a fitted plate of sheet 
with metal cement and bolted down with flat-head 


A shows radial 


screws 
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Fig. 3—Diagrams A, B and C show end, depth and side clearance, respectively. D shows methods of repairing worn grooves 


If the pin bearing is the roller type, 
check rollers and races for chipping 
and scoring. When any part of the roller 
bearing is damaged, it is best to replace 
the entire bearing. To check wristpin 
alignment, bolt connecting rod to crank- 
pin and measure distance between piston 
bottom and crankpin on each side of 
the connecting rod. Pin is in alignment 
only when the two measurements are 
equal. Measure with an inside microm- 
eter or a tram. Examine the oil pas- 
sages in the connecting rod to make 
sure wristpin bearing will receive 
enough lubricating oil. Also check pis- 
ton cooling tubes to see ihat they are 
open, and joints free from leakage. 

Several diesel engines depend on 
scrapers on piston-pin end to 
lubricate the bearing. These scrapers 
are held against the cylinder wall by a 
light spring. which is contained within 
the piston-pin boss. Check frequently 
the spring’s condition and clean gum 
and carbon from the oil passage. 


Check Wristpin Clearance 


Whenever piston is pulled for in- 
spection, check wristpin for clearance in 
the bushing and for roundness. Wrist- 
pin is generally given a clearance of 
.001 in. per in. diameter in its bearing. 
It should be changed when out-of-round 
is greater than .003 in. 

A seized wristpin usually results from 
a hof*wristpin bushing. It will damage 
pin or piston if engine is not stopped 
immediately. There is also a chance 
that red may he bent or broken. 

A hot wristpin in a 4-stroke evcle en- 
gine usually reveals itself by knocking. 
squealing and laboring of the engine. 
If the piston is not pulled at once. the 
pin may freeze in the hearing. making 
it almost impossible to remove the pin 
without damaging the piston. 

Piston rings. When removing rings 
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from the piston, do not open them any 
more than necessary because excessive 
opening sets up stresses in the ring and 
may ruin ring tension. Use a ring tool 
if one is available. If not, insert small 
strips of shim stock under the ring in 
about four places around the piston to 
slide ring off piston. Hacksaw blades 
broken into suitable lengths may be used 
for this purpose if the teeth are first 
ground off and edges smoothed. but do 
not use them unless this has been done. 
When badly stuck piston rings cannot 
be loosened by soaking in a solution. 
they must be broken out. Pry the ring 
out with a blunt tool that fits into the 
groove. Use extreme caution to pre- 
vent damage to groove. 

Rings should have side clearance of 
about .001 in. per in. of cylinder diam- 
eter for small engines. and .00075 in. 
for larger engines. To measure clear- 
ance, place the ring in its proper groove 
and with a feeler gage measure clear- 
ance between it and the ring land. Ring 
should be rolled all the way around the 
groove to make sure it is free and that 
there is no possibility of its binding. 
If rings have insufficient side clearance 
they may be rubbed down slightly on a 
piece of plate glass or a fine sheet of 
emery cloth, which has been stretched 
over a smooth surface. 

To measure ring end clearance, place 
rings in smallest part of cylinder and 
check gap between their ends with a 
feeler gage. Adjust rings that have too 
little clearance by filing down_ their 
ends with a fine file. which must be done 
carefully. Gap clearance of piston rings 
is of the greatest importance because if 
gap is too small. rings are sure te hreak 
and score the evlinder. whereas if gap 
is too great. blowhy occurs. Ring gap 
should be about .004 in. per in. of eylin- 
der diameter on square-cut rings. and 


0025 to .003 in. for bevel-cut rings. 


Fig. 34, B and C illustrate clearances. 

Gas leakage past the piston may be 
due to excessive wear of the ring. lining 
up of ring gaps, scoring of rings from 
poor lubrication, damaging of rings dur- 
ing installation, wear of ring groove, 
sticking of rings, loss of proper ring ten- 
sion, or broken rings. If ring groove is 
worn, turn it larger in a lathe and install 
a wider ring. Fig. 3D. 


Ring-Trouble Signs 

First indication of ring trouble is gen- 
erally blowby. In large engines it may 
be heard when the engine is running, 
while in smaller engines it may be told 
hy power loss. excessive lubricating oil 
consumption, and excessive smoke and 
fumes from the crankcase breather. 

Reinstalling piston. When reinstall- 
ing a piston. place the ring funnel over 
the cylinder and coat it and the cylinder 
walls with lubricating oil. Piston is 
then rubbed well with oil and inserted 
carefully into the cylinder. Take the 
greatest care that foot of connecting 
rod does not strike cylinder wall and 
score it. Connecting rod should be 
guided as piston starts to enter cylinder 
so that rod will seat properly on the 
crankpin without chipping or denting it. 
Before rod has seated. coat the crankpin 
and its bearing with lubricating oil. 
After rod is in place, bolt up the bear- 
ing and jack over the engine to make 
sure everything is free. 


INDEX AVAILABLE 


Copics of the index for 1944 Power 
vill be available about Feb. 15. Beeause 
of the paper shortage. it will be impes- 
sible to make anv general distribution 
hut single copies may be obtained. while 
they last. by addressing a request to 
M Coffey. Power. 330 West 12nd 
Street, New York. N. Y. 


> 
f 
1 
t 
1 
5 (9) 71 


Replacing Old Pumps With New Ones 


Pumps that are more than ten years old can frequently be replaced by modern ones that pay 


off their installation price in one to two years in reduced power and operating costs. H P 
Binder, manager of the centrifugal pump department, Allis Chalmers Manufacturing Com- 


pany, shows how higher speed, improved efficiency and compact design make this possible 


> AMONG THE power wasters in indus- 
try are thousands of obsolete pumps, 
many of which are 20, 30 and even 40 
years old. Under wartime restrictions 
it is not possible to retire these antiques 
but when normal conditions return they 
should be well up on the “must” list to 
be replaced by modern and efficient 
equipment. 

Centrifugal pumps have been so im- 
proved during the last two decades as 
to make it economical to replace many 
older designs. Power savings due to the 
higher efficiency of the new pumps pay 
their cost in a short time. A gain in 
efficiency of 10 to nearly 20% can be 
expected from new centrifugal pumps 
over those that are 15 to 20 years old. 
What this means in savings depends on 
the cost of power and number of hours 
per year that pumps operate. 


How Savings Are Made Bottom-suction 7000-gpm 150-ft-head centrifugal pump driven by a 350-hp synchron- 


ous motor operates on 0.506 kwhr per 1000 gpm delivered to a city water system 
Assume a 1200-gpm 15-year-old cen- 


trifugal pump for a 200-ft head. Such 
a unit has an efficiency of about 72% 
and requires 84 hp to drive it. A mod- 
ern centrifugal pump for the same ca- 
pacity and head has an efficiency of 
about 84% and requires 72 hp to drive. 
The old pump requires a 100-hp motor 
whereas the new one needs only 75 hp. 
Input to the old pump is about 70 kw 
and the new one, 59 kw, a saving of 
11 kw each operating hour. 

For 3000-hr-per-yr operation, power 
saving equals 3000x11 = 33,000 kwhr, 
which at 2¢ per kwhr represents a sav- 
ing of $660.00. This is about 50% of 
the price for a new pump and motor; 
that is, the power saving will pay for a 
new pump in less than two years under 
the assumed conditions. On 2000-hr- 
per-yr operations, reduction in power 
costs pays for the pump in three years, 
after which the saving is a profit. Ex- 
perience shows that it is common for 
new centrifugal pumps to pay off their 
price in two years by reducing power 
cost below that for old ones. 

Until recently small capacity and 
high head were obtained with recipro- 
cating or multi-stage centrifugal pumps 


These three centrifugal pumps, two rated 350 gpm and one 250 gpm and 150-ft head, 
save $6372 per year by replacing old reciprocating pumps in a city waterworks 
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operating at comparatively low speed. 
Single-stage centrifugal or other rotat- 
ing pumps can now take care of heads 
up to several hundred feet. They oper- 
ate at comparatively high speed. have 
good efficiency for their capacity and 
require only a small part of the space 
needed by a comparable reciprocating 
pump. 

Modern centrifugal pumps usually 
operate at higher speeds and have fewer 
stages than older units for comparable 
capacities and heads. This has resulted 
in a simpler construction and lower 
first cost for the new than for the old, 
as well as for their spare parts. Be- 
cause of these changes a new rotating 
element for a 15-year-old centrifugal 
may cost almost as much as a new 
pump of equal rating. Therefore be- 
fore you repair an old pump, consider 
buying a new one, and toward the pur- 
chase price credit the estimated cost 
for repairing the old unit. 


New Pumps Are Smaller 


Many modern centrifugal pumps op- 
erating at 3500 rpm combine with 
their driving motor to form a compact 


d. thi ly 2 unit; consequently their dimensions 
Rated 700 gpm and 50-ft head, this new pump in a paper mill requires only 
compared to 65 hp for an old 450-gpm unit that it replaced, saving over $3000 a year : : 

. speed units with pump and motor cou- 


pled on a bedplate. Not only is the 
motor size reduced because of its higher 
speed, but frequently improved pump 
performance permits a lower horse- 
power motor than for an older pump. 
For example, where an old pump re- 
quires a 10-hp motor to drive it, a 
modern pump of equal rating may need 
7.5 hp only. 

Many centrifugal pumps are now de- 
signed for a specific service. The older 
designs of sewage pumps were not 
much different from those for pumping 
water except they were oversized with 
slow-speed impellers to prevent clog- 
ging. Modern pumps for this service 
are especially designed to handle sew- 
age. They have nonclogging impellers 
with large clearances to pass solids, and 
handholes in their suction make clean- 
ing and inspection easy. 

What is true of sewage pumps ap- 
plies also to pumps for paper stock and 
similar materials. Many of them have 
impellers with combined-screw-and- 
radial streamlined vanes for handling 
paper stock of high consistency. The 
This 1000-gpm centrifugal pump driven by a 75-hp 1750-rpm squirrel-cage induction SCTeW part of the impeller extends into 
motor replaced an old slow-speed pump and saved $2400 per year in operating costs (Continued on page 158) 
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Steam-Jet Thermocompressors Supply 


If you want some steam at 25 psi and have available exhaust steam, with boiler pressure 
of 100 psi or higher, the jet is your answer. Philip Freneau, ejector specialist, Worthing- 
ton Pump & Machinery Corp, describes this mechanically simple device, tells how to use it 


> Most INDUSTRIAL-POWER and chemi- 

cal plants suffer more or less from un- Steam Nozzle Nozzle Body Diffuser 

balance between pressure levels avail- inlet». head extension, 4 

able at the boiler plant and those re- 4% 

quired for process. Plants that require P =Y , b 4 

steam at an intermediate pressure =" SS 

above waste level (but materially less —— ee ea 

than boiler pressure) waste fuel when Si.leun/\/ 

they throttle directly from the upper AG 

level and discard low-level heat as un- 

usable. Low-pressure steam can be 

utilized if it is compressed by mechani- 

cal means, or, as detailed here, by 

thermocompressors. ~ Suction 
Basic cross-section of a _ steam-jet 

thermocompressor is shown in Fig. 1. 

Its seven parts must be accurately Figs 1—Basic steam-jet thermocompressor has a total of seven parts, must be 


machined and aligned or its perform- aceurately machined and aligned for fully satisfactory performance. High-pressure 
steam expands through a nozzle, entrains low-pressure steam and compresses it 


ance is seriously impaired. Care must 
also be used in cleaning and reassem- 
bling the unit as position of nozzle Operation is simple in principle. verging-diverging diffuser where its 
with respect to diffuser is often critical High-pressure steam expands through a velocity is largely reconverted to a dis- 
and the accidental omission of a gasket deLaval-type nozzle acquiring a high charge pressure higher than suction 
on the nozzle, extension, body or nozzle velocity and entraining vapor from the — pressure but materially less than motive- 
plate may change the jet characteristic, suction, The mixture enters a con- steam pressure. Since the only actual 


90 Psig Motive Steam 150 Psig Motive Steam 


Pressure at Suction — Psia 
Pressure at Suction -Psia 


FIG.2A 


10 15 20 25 30 355 40 45 50 05.10 15 25 30 a5 
Lb Motive Steam Per Lb Vapor to Suction Lb Motive Steam Per Lb Vapor to Suction 


Fig 2—Charts A and B (above) and C (left, facing page) thermocompressor suction for a range of suction and process 


show amount of motive steam required per Ib of vapor at pressures. For motive pressures other than those indicated, 
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Temperature-F 


relation 
Curve shows boiling 
absolute pressures 


Fig. 4—Temperature-pressure 
from steam tables. 
point at various 


heat loss is through radiation, thermal 
efficiency is high. 

This device can be regarded as a 
working throttle valve having fair 
mechanical efficiency when operating 


250 Psig Motive Steam 


I—GALCULATION FORM FOR MOTIVE 


*From Fig. 4 **From Fig. 3 


Suelion | Temp | Lb Lb steam Votive Steam plus 
pressure, vapor per lb steam, vapor, 
psia | | |_ per hr | vapor** | Ib per hr lb per hr 
8.0 132.0 | 7.1 1708 | 5.10 | 9160 10,958 
| 183.5 | 6.5 | | 5.02 8250 9807 
82 | 181.0 | 6.0 | 1520 | 4.93 7480 9000 
8.3 181.6 5.4 1368 4.84 | 6610 7978 
8.1 | 185.2 | 4.8 | 1215 | 5750 6965 


under design conditions. Complaints 
about the efficiency of a thermocompres- 
sor can usually be traced to operation 
beyond the limits for which the jet was 
designed, effects of which will be de- 
tailed later. 

Fig. 2 shows amount of motive steam 
required per lb of vapor compressed for 
various suction and discharge pressures. 
The three charts are plotted for 90-, 
150- and 250-psig motive steam. For 
other intermediate pressures it is cor- 
rect to cross-plot the data (Fig. 3, for 
example). These values are correct 
only for the design point of an actual 
compressor. 


Typical examples best illustrate use 
of these curves. Suppose motive steam 
is available at a pressure of 150 psig 
and low-pressure steam can be taken 
from exhaust header at 5 psig or 19.7 
psia. Wanted: 50,000 lb per hr at 20 
psig (34.7 psia). Refer to (Fig. 2) 
chart for 150 psi and move horizontally 
along the 19.7 psia line to the 30-psia 
curve. Read 1.07 lb on the base scale. 
The 35-psia curve yields a value of 1.59 
lb on the base scale. Interpolating gives 
1.56 lb of motive steam per lb of suc- 
tion vapor for 34.7-psia discharge. 

For 50.000 lb per hr required. en- 
trained vapor is 50,000 — (1 + 1.56) 


250 


26 
\ 


\ AWAY 


220 


Pressure at Suction - Psia 


Steam Pressure at Nozzle Psig 


FIG.3 


0 0.5 1.0 1.5 2.0 25 3.0 
Lb Motive 


cross-plot values from these charts, as shown above in Fig. 3. 
rig. 3--Cross-plot of data of Fig. 2, for a constant discharge 
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Lb Motive Steam Per Lb Vapor to Suction 


pressure of 29.7 psi absolute, to establish the conditions for 
an intermediate motive-steam pressure 
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= 19,500 lb per hr. Motive steam is 
then 19,500x1.56 = 30,500 lb per hr. 

Another quite different case occurs 
when hot water can supply the low- 
level heat. Suppose 500 gpm of 190-F 
water is available, motive-steam pres- 
sure is 175 psig and 8000 lb per hr of 
15-psig (29.7-psia) steam is needed. 
How much motive steam is required and 
to what temperature will the water be 
cooled? 

Latent heat of vaporization at 190 F 
(from the steam tables) is 985 Btu per 
lb. At 180 F the value is 991.2 Btu. 
An average over the 10-F range would 
be 988.1 Btu per lb. Since 500 gpm 
is (very closely) 500x60x8.33 = 250,000 
lb per hr, the water will flash 250,000 
—- 988.1 = 253 lb per hr of vapor for 
every degree cooled. 

Thermocompressor suction pressure 
depends on final temperature of hot 
water after flashing. A simple curve, 
like Fig. 4, can be plotted directly from 
the steam tables for finding pressure 
of vapor when temperature is known. 

Using Fig. 2, redraw the data for 
motive-steam pressure against lh mo- 
tive steam per lb vapor, as in Fig. 3, 
for various suction pressures. Dis- 
charge pressure is constant at 29.7 psia. 
The curve of Fig. 3 has been plotted 
for a much greater range of pressures 
than required for this problem simply 
to show the shape of the plot. Now 
use values from the 175-psig horizontal 
line to prepare Table I. From the last 
column it will be seen that 8000 lb 
per hr total requirement corresponds to 
about 6600 lb per hr of motive steam 
and 1400 lb per hr of vapor from the 
hot water, which is cooled to about 
184.5 F. If greater accuracy is re- 
quired, a second approximation can be 
made but the corrections are small and 
hardly justified for most purposes. 

This example illustrates recovery of 
heat from a source often overlooked, 
namely waste hot water. The calcula- 
tions to determine how much primary 
steam can be saved in a particular case 
are somewhat lengthy but not difficult 
with the data of Fig. 2 available. 

Most compressor applications involve 
variation in suction, discharge and even 
motive-steam pressures as well as varia- 
tion in required flow. Thermocompres- 
sors differ considerably from conven- 
tional steam-jet ejectors. To predict 
operation under varying conditions en- 
tails some study of thermocompressor 
characteristics; curves shown for par- 
ticular applications are illustrative only. 

Fig. 5 illustrates a typical thermocom- 
pressor performance curve in percent 
of design conditions. The solid curve 
of percent capacity against percent suc- 


7 (14) 


nozzle inlet. 


a given vapor load to the suction. 


operation. 


Bobble—Rapid variation in pressure. 


Some Thermocompressor Definitions 


Suction condition—Physical and thermal condition at the low-pressure end of the 
unit between suction valve and point in the body where entrainment occurs. 
Discharge condition—Physical and thermal condition at discharge end of the unit 

between discharge flange and discharge valve. 
Motive-steam condition—Physical and thermal condition between throttle valve and 


Pressure—Suction and discharge pressure may be expressed in inches of mercury 
absolute (in. Hg abs) or lb per sq in. absolute (psia). 
is here expressed in lb per sq in. gage (psig). 

Stability—A thermocompressor is stable when neither increase in steam pressure 
nor decrease in discharge pressure can cause a decrease in suction pressure for 


Safe pressures—Maximum discharge pressure or minimum steam pressure for stable 


System pressure—Actual pressure maintained at compressor discharge including 
allowance for loss through valves, piping and fittings. 

Break—Point at which operation passes from stable to unstable. 

Pickup—Point at which operation passes from unstable to stable. 

Fluctuation—Cyclic variation in pressure. 


Motive steam. pressure 


tion pressure indicates stable operation, 
which is produced as long as system 
pressure is less than maximum safe dis- 
charge pressure. On the right, the solid 
curve indicates maximum safe discharge 
pressure. As long as system pressure 
does not exceed values of this curve, a 
given capacity always produces the same 
suction pressure. 

Usually, however, there are times 
when system pressure exceeds maximum 
safe discharge value. Vertical lines in- 
dicate various system pressures typical 
of varying plant requirements. Under 
certain loads and suction pressures, to 
the right of and below the curve, these 
system pressures exceed maximum safe 
discharge pressure, resulting in un- 
stable operation. It is, of course, proper 
to operate a thermocompressor in the 
unstable region if an_ efficiency 
is acceptable. Horizontal dash 
lines connect the discharge curve with 
the capacity curve to show capacity at 


loss 


which the unit breaks. Dotted curves 
indicate the region of unstable opera- 
tion and show that the higher the sys- 
tem pressure the greater the departure 
from the stable curve at light loads. 

These conditions are likely to be met 
in actual operation and it is often de- 
sirable to vary system pressure to meet 
changing requirements. For maxi- 
mum efficiency the unit must be de- 
signed to work against the highest ex- 
pected system pressure. However. if 
maximum system pressure occurs only 
rarely, it may prove economical to de- 
sign for normal conditions and be 
reconciled to operating unstably when 
peak system pressures occur. Fully 
stable operation can be produced by re- 
ducing system pressure as load drops. 
Editor's note: Part Il, discussing effect 
of varying motive-steam pressure, 
method of control, parallel operation 
and typical installation hookup will ap- 
pear in an early issue of Power. 


Constant Motive Steam Pressure 
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Fig. 5—For constant motive-steam pressure, a thermocompressor is stable when 
suction pressure and capacity display values corresponding to the solid line at 
left. At right, the curve indicates maximum safe discharge pressure 
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Sure-Fire Forms 
For Combustion Calculations 


1—SOLID AND LIQUID FUELS 


Glenn C Boyer, associate engineer, Burns & McDonnell Engineering Co, presents a new 


combustion form you can’t forget how to use because all operations are indicated and 


all needed constants are included. For any solid or liquid fuel this convenient form gives 


theoretical air and CO, percentage. It also gives actual CO, for various amounts of excess air 


> MANY CLEVER TABLES and short cuts 
have been developed to speed or sim- 
plify combustion calculations. Despite 
their admitted good points, most of 
these “helps” have one serious draw- 
back; the engineer who uses them only 
now and then can easily forget how 
to use them. 

The form presented here is arranged 
for speedy and easy calculation. More 
important, it is almost self explanatory. 
With the aid of the examples here 
worked out, you can pick it up after 
several weeks disuse and quickly recall 
where to enter what data, what to mul- 
tiply by which factor, etc. 

This form works from the ultimate 
analysis (by weight) of the fuel, and 
will fit any solid or liquid fuels. A later 


Table 1—The form is for any solid or 
liquid fuel; in this example, coal. In- 
dicated steps give theoretical air, theo- 
retical CO,, and actual CO., percentage 
for various percentages of excess air. 
Write down the coal analysis at top left 
in terms of weight of each constituent. 
Thus, 83.39% carbon is written 0.8339. 
Column B repeats this. Multiplying 
items in column B by factors in column 
C gives 2.546 oxygen required, column D. 
Multiplied by 3.31, and adding 2.546, 
gives 10.966 lb air. Add B and D to 
get E. Then multiply by factors in F 
to get gas volume G, here totaling 140.27. 
Theoretical CO, percentage is item (1) 
divided by item (4), here 18.65%. 
Bottom item in column b is 100% of 
10.96, the required weight of air already 
figured. Other items in b are 0, 20, 40%, 
etc, of 10.96. Column 6b x 13.09 gives 
column d. Column e is item (4) from 
column G. Column f is d plus e. 
Column (1) is item (1) in column G. 
Percent CO, in the final column is (1) 
divided by f. 
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article will present a similar arrange- 


‘ment for gas fuels. 


First set down under ultimate an- 
alysis the weight of each listed element 
in one pound of fuel. Thus, if carbon 
is 83.39, write down the number 
0.8339. Enter the same value in the 


column B in the middle tabulation of 
the form. 

Succeeding procedures are entirely 
mechanical: 

1. Calculation of theoretically correct 
weight of air to burn one pound of the 
fuel. 


Combustion Calculation Sheet 
Solid and Liquid Fuels 


SOURCE WEST. VIRGINIA ASHLAND 
Ultimate (m" Dowell County) 
Carbon Heating Buu 
Hydrogen As Received 
Oxygen Ob ........ 
Nitrogen Noe Moisture ............. % 
Sulphur ........ 
Ash 0.0533 *Includes No in Air (below) 
1.000 
Oxygen Determinatio: olume 
A B c D=BxC E=B+D G=ExF 
C 2.67 |+..2:22... 3.05...) 8.61 126.21) 
Ho |9.0456) 30 |+..0.37... 0,416. 
Oo 0.0505) -1.0 
Ne | 2.0103 No | *443...... 13.53 |114.0(2) 
S |0.0064| 109 |+ 2.006 |so.| .0012..) 5.92 |@07%3) 
Weight O2 Required= 2.546 |Vol Prods = ; 
Weight Air Required = 70.966 %o = (4) «(140.27 8.65 % 
Excess Air Volume 
% Weight | Factor|Excess Air] Dry Prod | Total | CO % COx 
a b € d=bxce | e=(4) |f=d+t+e} (1) (1) /f 
20 | 13.09 | ..28,50. | /40.27.| 168:77| 26.2 | 15,42... 
40 | 13.09 |. 57.00. | 140,27.| 197.27| 26.2 |.13:30.. 
80 | ..8:73..... 13.09 | /14.00. | 140,27..| 254.27 | 26.2. | 10,30... 
100 | /0.96 | 13.09 | 143.20 | 140.27 | 28347) 26.2| 9.26 
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2. Calculation of percent CO, result- 
ing from the combustion with theoreti- 
cal air. 

3. Caleulation of percent CO, result- 
ing from combustion with varying 
amounts of air in excess of the theoreti- 
cally correct amount. 


Theoretical Air 


After the weights of elements com- 
prising the fuel are entered in column 
B. next step is to calculate the weight 
of oxygen required. Multiply the values 
in column B by the constants in column 
C and write the products in column D. 
Since nitrogen is an inert gas, and has 
no effect on combustion, it does not 
enter into the theoretical oxygen cal- 
culation. 

Note that the oxygen factor is —1l, 
giving a corresponding minus value in 
column D. because any oxygen in the 
fuel decreases the outside oxygen re- 
quired. 

Next, determine the total weight of 
oxygen by adding the computed values 
in column D. taking care to account for 


plus and minus values. In the first 


example (Table 1) 2.546 lb of oxygen 
is the theoretical requirement per pound 
of fuel. 

Next step is to compute weight of 
nitrogen in the air necessary to provide 
2.546 lb of oxygen. This is 3.31x2.546 
= 8.42 lb. Added to the 2.546 lb of 
oxygen, it gives 10.966 lb of air theoreti- 
cally required for combustion. 


Theoretical Percentage CO, 


Next find the percentage CO, for the 
theoretically correct amount of air. 
Weights of the products of combustion 
of the carbon (C), hydrogen (H,) and 
sulphur (S) are first computed by add- 
ing the values in columns B and D and 
entering results in column E. To get 
the resulting nitrogen (N.) in the flue 
gas, add weight of N. in column B to 
weight of N. in the air (in this instance 
0.013+8.42) and enter 8.43 in col- 
umn FE, 

Since the values in column E are 
weights. and since actual analysis of 
the flue gas is always on a volume 
basis. it is necessary to convert from 


weight to volume. In this calculation 


a Combustion Calculation Sheet 
Solid and Liquid Fuels 
FUEL WOOD ~ YELLOW. PINE. SOURCE 
Ultimate Analysis: 
Hydrogen He .....A0620 As Received 
Oxygen Ob ....... 0.4308. 
Nitrogen No % 
Ash Q.0037 *“Ineludes in Air (below) 
1.000 
| Oxygen Determination Weight | Volume | Volume 
Element|Weight | Factor] Weight Oo Prods Factor | at 60F 
B D=BxC E=B+D G=ExF 
© |0503) 2.67|4+.4345... |\CO. | 4848..|) 8.61 
|0,062) 80 |4+.0.498.. 0.557 
0.431 —1.0 — 0.43]... 
No |.00 No | *4.66...... 13.53 | .6.3.0(2) 
Ov Vol Dry Prods = 78.8 (4) 
» in air=3.31 x Ov: 
W eight Air 3.069 COz = £78. 20.0% 
Exeess Air Volume 
% Weight” | Factor|Exeess Dry Prod | Total | COs % CO» 
a b d=bxe | e=i(4) [f=d+el (1) (1) /f 
0 13.09 ]....... 788). | ISB | 
20 13.09 | | 94.7 | | 167... 
40 | 2-43...) 13.09 |... 788...) 110.6 | 18.8 | 143 
60 | 3,64...) 13.09 |. 47.6... |... 788..| 1264 | 15.8.) 12.8. 
80 | 4.85... 13.09 |. 63.4...) 78.8...\ 42.2 \ 
100 | 6.07 | 13.09] 79.5 78.8 | /58.3|/58 10.0 
Copyright 1941 Glenn © Boyer 


weight of the water formed is neglected 
because the orsat analysis gives the 
CO, as a percentage of the dry products 
of combustion. All volume factors are 
based upon a temperature of 60 F to 
simplify calculation. 

To calculate the volume of each dry 
constituent multiply its weight, column 
E, by its volume factor, column F, and 
enter results in column G. Only items 
(1), (2) and (3) are thus calculated. 
and the sum of these three in column G 
is the volume of dry products, item 
(4) (here 140.27). To determine the 
percent CO, for the theoretically cor- 
rect amount of air, divide item (1) by 
item (4). In the example this is 
26.2 + 140.27 = 18.65%. 


CO. Versus Excess Air 


Finally, calculate the relationship 
between excess air and percent CO. 
using the tabular form at the _bot- 
tom of the sheet. To figure weight of 
excess air (column 6), multiply the 
“Weight Air Required” immediately 
above (here 10.966) by the percentages 
in column a, setting down the results in 
column b. Multiply these values in col- 
umn 6 by the factor 13.09 (column c) 
and enter results in column d. 

Volume of direct dry products. col- 
umn e, is item 4 of column G above. 
Total volume of dry products is the 
sum of columns d and e, and is entered 
in column f. In column (1) enter the 
volume of CO. from item (1) column 
G. above. Divide (1) by f to get the 
corresponding percentage of CO. (last 
column). 

While the written explanation will 
seem somewhat long. the process is 
readily mastered. Once acquired. 
it takes only a few minutes. This form 
can be readily duplicated by mimeo- 
graphing. The constants are always 
available on the form, so that little 
memory work is required to use this 
setup. 

The additional examples (Tables 2 
and 3) showing the computations for a 
wood fuel and for a fuel oil illustrate 
the application to non-gaseous fuels 
other than coal. 

In this form volumes of dry products 
of combustion were computed for 60 F. 
which may be viewed as “room tempera- 
ture.” Any other temperature would 


Table 2—Here the form and method of 
computation are exactly the same a: 
explained for coal in Table 1. but the 
fuel considered is wood. As before. the 
main quantities determined theo- 
retical air, theoretical CO, and actual 
CO, corresponding to various 


centages of excess air 
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have served as well. Flue gas leaves 
the boiler at a temperature anywhere 
from 450 to 800 F. If the actual vol- 
ume of the dry products of combustion 
at the existing gas temperature is de- 
sired, multiply the individual (60 F) 
where T 
is the temperature of the exit gas. This 
factor, for a few of the possible tem- 
perature values, is: 


volume concerned by 


Temperature—F Factor 
400 1.66 
450 1.75 
500 1.85 
550 1.95 
600 2.04 
700 2.23 
800 2.42 


A subsequent article will cover cal- 
culations involving natural gas, sewage 
gas and manufactured gases. Here a 
new computation form will be required 
because the analysis of fuel gas is cus- 
tomarily given in percentages by vol- 
ume rather than in percentages by 
weight. 


Table 3—Once more the method of com- 
putation is exactly the same as for coal 
and wood. Note, however. that the hy- 
drogen in fuel oil makes the theoretical 
percentage of CO, substantially lower 
than with coal or wood 


9 Combustion Calculation Sheet 
Solid and Liquid Fuels 

Ultimate Analysis: 

Hydrogen He ..........: As Received 
Oxygen Ob .......... 
Nitrogen Noe .......... Moisture ................. % 
Sulphur §..........: 

Ash *Includes No in Air (below) 
1.000 
Element| Weight | Yolumel Volume 
B D=BxC E=B+D G=ExF 
C | .084.| 267|+.2.24.... CO. | 8.61 12654(1) 
|.0/27) 8:0 |+..4.02.... |HoO 
|0012) -10 |—.0.012.. 
|0,Q17 No | *10.777....| 13.53 |745.90(2) 
S |0,004) 10 |+.0:004 Iso. 0.008..| 5.92 |205(3) 
Weight Air Required= 74.072 '!% CO2 = (4) 772.5 
Excess Air Volume 
% Weight | Factor|Excess Air] Dry Prod | Total | CO.| % CO» 
a b c d=bxc | e=(4) |f=d+e}] (1) (1) /f 
on 2.3 13.09 ]........ £72.50 | 172.50 |.26,55| ..... 154... 
13.09 }..... 36.6... | 172,50 | 209.10 | 2655) ..../2,70.. 
40 | ...4.4....... 13.09 |...... 245.8 | 2655| ..10.80. 
60 | .8....... 13.09 |..1/0.0... | 172,50) 282.5 | 2645| ......94..... 
80 | 11.2. 13.09 |..146.8... | 172-50.) 319.3 | 2655) ...... 8.3... 
100 44.07 13.09 | 183.5 | 172,50) 356.0 | 26.55 7.45 
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Mobile Plants for Power-Needy USSR 


>THE PHOTOGRAPH shows part of a 
recent shipment of General Electric 
Company’s 3000-kilowatt mobile steam 
power plants which are now on active 
duty with the combat troops of our 
ally. the USSR. 

Each plant of ten cars. 
which make up a complete power-gen- 
erating unit. Forty such plants are 
being supplied to provide electric power 
in areas devastated by the Axis and 
later retaken by the steam-rolling 
armies of the Allies. 

Hauled to power-needy 


consists 


sites close 
behind the fighting lines, the plants can 
be put into operation within a day. All 
they need to go into action is a supply 
o! coal and water to complete the re- 
quired facilities for the ready supply of 
electrical energy. 

General Electric is also supplying 23 
smaller mobile plants of 1000-kilowatt 
Capacity each for similar use. 
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Part of a recent shipment. now in the USSR, of 3000-kilowatt mobile steam plants each 
consisting of ten cars, which make up one complete power-generating unit 
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Clutches Make Hard Starting Easy for 
General-Purpose Squirrel-Cage Motor 


Comparing the characteristics of several classes of polyphase ac motors used for hard-start- 


ing loads shows that a simple general-purpose squirrel-cage motor with manually operated 


or automatic clutch may provide the most economical answer for many power applications 


DiFFICULT-STARTING LOADS are driven 
in several ways from ac power systems. 
Among the most generally used drives 
are (1) wound-rotor, double-squirrel- 
cage and high-starting-torque squirrel- 
cage motors directly connected to the 
load and (2) general-purpose squirrel- 
cage and synchronous motors connected 
to their load by manual or automatic 
clutches. Choice depends on starting, 
accelerating and running requirements. 
Wound-rotor motors develop a high 
starting torque practically proportional 
to current input, up to 300% full-load 
value. Torque and input current can be 
controlled to meet starting requirements. 
These motors, however, are high in first 
cost, particularly if they start automati- 
cally and their power factor and efh- 
ciency are lower and maintenance 
higher than for a comparable general- 
purpose squirrel-cage motor. 
Double-squirrel-cage motors may also 
be used on loads where high starting 
torque is needed. They develop about 
250% full-load starting torque at full 
voltage on 500 to 600% full-load cur- 


A 60-in. friction clutch permits a 500-hp 109-rpm synchronous motor to be started 
without load before connecting to a flour-mill lineshaft through Manila-rope drive 


rent. Their speed-torque characteristic 
is generally sufficiently flat to accelerate 
any load they can start. These motors 


have higher first cost than comparable 


A 30-in. magnetic friction clutch between a 150-hp 2300-v squirrel-cage motor and 
an accumulator reciprocating plunger pump, starts and stops the pump automatically 
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general-purpose squirrel-cage motors 
and have 5% lower full-load power fac- 
tor and 30% lower pull-out torque. 

High-starting-torque ac squirrel-cage 
motors have characteristics suited to 
starting and driving high-inertia loads 
that have flywheels to absorb load fluc- 
tuations such as on punch presses. Such 
‘motors are available that develop up 
to over 300° full-load torque at start- 
ing with about 500% full-load current. 
They have a speed-torque curve that 
develops maximum torque at starting, 
and generally accelerate any load they 
can start. Their slip is 10 to 15%. 
compared to 3 to 5% for a general- 
purpose squirrel-cage motor and an effi- 
ciency 59 lower. On punch presses 
and similar fluctuating loads the motors’ 
high slip permits them to slow down 
momentarily and let the flywheel absorb 
part of the shock lead of the punch 
operation. 

Frequently difficult-start loads can be 
most economically powered by simple 
general-purpose squirrel-cage motors 
and clutches. These motors are lowest 
in cost and maintenance, and when un- 
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squirrel-eage motor compared to speed-torque curve of automatic friction clutch 


loaded may be started directly across 
the line with a simple magnetic con- 
tactor. When designed for 1800 rpm 


they have a full-voltage speed-torque | 


curve similar to that in the drawing. 
At starting and rated voltage they de- 
velop about 150% full-load torque on 
600 to 800% full-load current. 

On an easily accelerated load, such 
as one having low inertia and static 
friction, their starting current peak may 
be so short that it does not produce 
any ill effects in the power system. Un- 
der more severe starting conditions, 
even if the motors can start their loads, 
acceleration period may be so long as 
to make the starting current objection- 
able. In addition, if starting is fre- 
quent the heavy starting currents may 
overheat the motor, unless it is of larger 
capacity than needed to drive the load. 


Motor and Clutch 


A clutch between the motor and its 
load eliminates practically all these ob- 
jections. When clutch is manually 
operated motor starts completely un- 
loaded and is operating at the no-load 
point, as at A, on its speed-torque curve 
before load is applied. Starting under 
these conditions, motor accelerates so 
rapidly that the starting-current peak 
has very little effect on the power- 
system voltage. 

When clutch is being engaged to ac- 
celerate the load, motor operates from 
A up along the steep part of the speed- 
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torque curve where current is propor- 
tional to torque. If necessary an am- 
meter, in sight of the attendant, may 


_ be put in the motor circuit and start- 


ing current limited to any desired value 
that will accelerate the load. For ex- 
ample, starting current may be held 
at 100% full-load value to apply 100% 
full-load torque to the load, as at B. 
Or 150% full-load torque can be had 
with 150% full-load current, as at C. 
If clutch has sufficient capacity any 


starting torque may be applied to the 
load up to about 275% full-load rating 
of the motor, with a comparable start- 
ing current. 

With an automatic clutch the motor 
also starts unloaded. Clutch does not 
apply 100% load to motor until latter 
has reached about 70% synchronous 
speed and starting current has decreased 
to 450% full-load value. When clutch 
reaches its maximum starting torque of 
175% rated load, motor is operating at 
over 90% synchronous speed and start- 
ing current has decreased to 175% full- 
load value. As a result, general-pur- 
pose squirrel-cage motors can handle 
hard-starting loads with little disturb- 
ance to the power system. What has 
been said about clutches on squirrel- 
cage motors often applies to syn- 
chronous designs. 

To operate successfully, clutches must 
be selected for the conditions under 
which they are to operate. The greater 
the number of engagements a clutch 
has to make, the harder it must work. 
Consequently, if it is to operate success- 
fully it must be selected with ample 
capacity. For example, a clutch to 
connect a 10-hp motor to a steady load 
with normal start conditions, need be 
good for only 10 hp, if the clutch has 
to make one or fewer engagements per 
hour. When starting is frequent, for 
instance more than 15 engagements per 
hour. a clutch of 15-hp rating is re- 
quired. For shock loads, if the clutch 
makes one or fewer engagements per 
hr, a 13-hp clutch should be selected 
for a 10-hp motor. When engagements 
are more than 15 per hr, select a clutch 
that is good for at least 18 hp. 


Changing from flexible coupling to an automatic clutch made it possible for this 
150-hp synchronous motor to accelerate its mine-fan load to synchronous speed 
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Blade Cooling Helps 
Gas Turbines to Higher Temperatures 


Prospects of improved efficiency at 1500 F led to this study of cycle operation 


with cool air circulation inside disk-blade structure of high-temperature element 


By JOHN S HAVERSTICK and ARTHUR M G MOODY* 


> THe Number of possible variations of 
the constant-pressure gas-turbine cycle 
is enormous and it will be many years 
before the final test of practical applica- 
tion has ruled out many of them. Mean- 
while, a study of most promising ele- 
ments is in order. 

Two schools of thought believe (1) 
that 1100 to 1200 F represents a prac- 
tical limit to temperature at least for 
the present and (2) that 1500 F is now 
practical by using an impulse stage. 
Of the former. assuming reaction tur- 
bines. some believe the gas turbine 
commercially feasible right now while 
others are skeptical. 

Recognizing the handsome gain in 
efficiency inherent in going from 1200 
F to 1500 F. we advance a third point 
of view. namely. the possibility of cap- 
turing the efficiency gain without em- 
ploying an inefficient initial stage by us- 
ing air from the compressor to cool 
parts of the turbine normally under 
high temperature and high stress. Na- 
* Conden ed from a technical paper presented before 


the American Soviety of Mechanical Engineers annual 
meeting Nov. 6, 1944 


De Laval Steam Turbine Co 


turally, this too involves some losses of 
its own. 

Of various systems proposed for cool- 
ing gas-turbine blades perhaps the 
crudest is jetting cold air directly 
against wheel or blade fastenings. Also, 
with an impulse wheel, relatively cool 
air can be supplied to a group of noz- 
zles immediately following those that 
handle hot gas. The latter arrangement 
develops some useful power from the 
air and provides fairly effective cooling. 

A possible third system involves pro- 
viding passages within the turbine 
wheel through which cooling air can 
flow. Little pressure loss is suffered 
by the air and excellent cooling is as- 
sured. A wheel of the type shown in 
Fig. 1 is well adapted for internal 
cooling. 

Assuming that a temperature of, say, 
1200 F is practical for the cycle repre- 
sented in Fig. 2 without blade cooling. 
some higher temperature, perhaps 1500 
F. might be practical in high- 
temperature section of the gas turbine. 
Leaving details of metal temperatures 
and stresses for later study. we show 
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Fig. 2—Combined cycle for 1500 F with air cooling of high-pressure high-tempera- 
ture blades and reheat of the entire mass flow of gas to constant temperature 


Fig. 1—Turbine wheel with openings for 
passage of relatively low-temperature air 
bled from compressor stage 


here only a calculation of the possible 
gain in efficiency and reduction in air 
rate possible by bleeding the 
pressor for blade cooling. 


com- 


Certain simplifications in the caleu- 
lations are possible if the entire gas 
flow from the high-temperature turbine 
(including cooling air) is assumed to 
be reheated to a constant temperature. 
whatever blades stand. 
The eyvele can then be 
treated separately as though it never 
mixed with the main stream but  in- 
stead was separately heated by burning 
added fuel to bring temperature to a 
proper value for the low-pressure tur- 
bine. 


uncooled can 


cooling-air 


The cooling air in reality does re- 
move heat from the main stream, reduc- 
ing the energy available for the low- 
pressure part of the expansion. How- 
ever. assume that 1200 F is the maxi- 
mum initial gas temperature an un- 
cooled turbine can stand. “Suppose also 
that the high-pressure turbine, by cool- 
ing. can use 1500-F eas and would, if 
the cooling air were not admixed, ex- 


POWER @ January, 1945 


= 
Reheat 
4 
ane 
(20) 


An 
35 
30 
~+ 
> 
25 ait 
te) 
$ Y 
4 
20 
| 
15 
NO RECUPERATION 50% RECUPERATION 75% RECUPERATION 
1 
| 
2 4 6 8 we 2 4 6 8 10 2 4 6 8 10 


Pressure ratio Pressure ratio Pressure ratio 


Fig. 3—Thermal efficiency of 1500-F eycle with and without cooling air compared to normal 1200-F performance for simple 
unit, medium- and large-sized heat exchangers, Note thermal efficiency of cooling air considered alone as separate cycle 


60 1 haust at 1200 F. Then the amount of here merely for the sake of comparison. 
\ 3 | fuel necessary to bring the mixed gas Gain in efficiency over the 1200-F 
\ S, stream to 1200 F at the inlet of the low- uncooled cycle is distinctly worth while, 
,! Re. pressure turbine is the same as would particularly with increased amounts of 
55 % ~ be required to heat the cooling air alone heat-exchanger surface as represented 
hs ~~ from the temperature at which it enters hy higher percentages of recuperation. 
‘S, the turbine wheel to 1200 F. The gain can be accomplished with no 
a at While treating the two distinct cycles additional machine elements. assuming 
50 a separately involves some differences in that recuperation and reheat would be 
actual heat exchange, it does not in used in any high-efficiency application. 
any way alter the over-all energy bal- Of equal interest to the designer is 
ance, as can be shown somewhat in de- the improvement in work ratio and air 
tail. Dealing with the sum of the out- 


Air rate, lb per hphr 
a 


> 
S 


puts of the two cycles and the sum of 
the fuel inputs, thermal efficiency can 
be evaluated and represented in chart 
form as in Fig. 3. Basic blade effi- 
ciences and recuperator performance 
have been assumed at values compar- 
able with other published information; 


rate. Work ratio is a measure of net 
output at the generator coupling to the 
heat-work input to the turbine itself, 
and the greater the work ratio the 
smaller and lighter the machinery for 
a given output. Air rate, net output de- 
livered per lb of air flowing, also meas- 
ures bulk and weight of machine. It is 


35 7 their absolute values are unimportant seen from Fig. 4 that fewer lb of air 
hm} to the illustration of difference between have to be handled by compressor, 
— the 1200-F uncooled cycle and the turbine and heat exchanger when the 
NO RECUPERATION 1500-F cooled cycle. cooled cycle is used as compared with 
— 4 6 8 10 Cooling-air flow has been assumed at the uncooled 1200-F cycle. 


Pressure ratisc 


Fig. 4—Lower air rate for high-tempera- 
ture cycle means smaller and lighter 
equipment for the same net output 
or larger outputs from possible machines 
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10% for calculating purposes although 
experience has shown a value between 
4 and 8% reasonable. The smaller the 
amount of cooling air, of course, the 
closer the efficiency will come to that 
for the uncooled 1500-F cycle, included 


It is not intended to recommend use 
of a cooling cycle for all applications. 
Where high efficiency must be coupled 
with light weight, however, the 1500-F 
cycle with blade cooling offers some 
worth-while possibilities. 
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What Operators Should Know 


About Boiler-Tube Slagging 


If slag plugs first pass or superheater, operation may be at 


fault. Out of long experience with many boiler types, D L 


Blatter reviews slag-formation fundamentals and gives prac- 


tical pointers on operating methods that help avoid trouble 


> SLAG FORMATION in first-pass tubes 
and sometimes in the superheater often 
proves troublesome in pulverized-fuel- 
fired boilers operated at high rating. 
Boiler and furnace design has devel- 
oped to such a degree that slag troubles 
may usually be traced directly to oper- 
ation and only on rare occasions to 
burner design or application. 

To adhere to tubes, slag must enter 
the first pass in a plastic or molten 
state. This happens only when temper- 
ature is above ash-fusion point or a 
reducing atmosphere surrounds ash 
particles, lowering their fusion point. 
Insufficient excess air, high-rating op- 
eration, or combustion of gas or solids 
as they enter the first pass may cause 
high temperature. 

Although fuel may be well pulverized 
in the accepted sense it is, nevertheless, 
a solid and not a gas and must burn 
accordingly. At 2400-F furnace temper- 
ature, the cube of air required to burn 
a given cube of coal has a side approxi- 
mately 50 times as great. It is true 
that volatile matter distills off imme- 
diately, but coke remains as a solid. A 
certain amount of molecular activity 
and air movement eventually burns 
the coke, but for suspension burning, 
time is short and to insure complete 
combustion turbulence is needed at 
combustion temperatures. 


Obtaining Turbulence 


Turbulence results from reversing 
flame direction, impinging flames 
against each other, causing secondary 
air to strike the burning mass, or any 
other method of making coke particles 
slide through an oxidizing atmosphere 
at combustion temperatures. If neces- 
sary intimate contact is not achieved 
promptly, burning coke enters first pass 
and higher temperatures result. 

Occasionally, in an attempt to boost 
efficiency, operators reduce excess air 
below the ratio for which the furnace 
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was designed. This may cause first- 
pass temperatures above ash-fusion 
point, and slagging. This condition is 
easily recognized and corrected. 

The CO, recorder or steam-flow air- 
flow meter may indicate proper fuel-air 
ratio at boiler outlet, but air infiltra- 
tion between first-pass entrance and 
boiler outlet may conceal the fact that 
a definite air shortage exists in the 
furnace. Taking simultaneous samples 
at furnace and boiler outlets gives a 
good check on this point. If difference 
in CO, readings exceeds 1%, setting 
should receive attention. 

In some plants equipped with steam- 
flow air-flow meters, operators insist 
on following every ripple of the steam- 
flow pen. However, many boilers have 
ample storage capacity to handle small 
load swings and sensitive feedwater 
regulators help by momentarily retard- 


ing feed when load increases and open- 
ing up when load drops off. As a result, 
pressure does not change materially and 
although meter pens may be apart, com- 
bustion conditions in the furnace re- 
main substantially correct. 

Under such conditions, over-ambi- 
tious operators try to pull the two pens 
together by manual operation of sec- 
ondary-air control and the fuel-air 
ratio goes off, depending on which way 
air is changed. If air is increased, a loss 
results, and if it is decreased, a short- 
age exists, producing possible slagging 
and a loss from unconsumed carbon in 
flue gas. 

To keep out of trouble, it is essential 
that fuel and air enter the furnace in 
proper proportions at all times. Coal 
delivery from some mills is controlled 
by feeder speed or opening, while on 
others it depends on amount of air put 
through the pulverizer. If delivery de- 
pends on feeder speed or opening, a 
definite lag exists between feed in- 
crease, grinding and delivery. Most 
controls take care of this situation by 
retarding secondary air a correspond- 
ing amount. This can be checked by 
taking flue-gas analyses as fast as pos- 
sible over a period of time. If deliv- 
ery depends on primary air, no lag is 
permissible. Air starts sweeping coal 
out of the mill, or leaving it in the mill, 
depending on whether demand increases 
or decreases, as fast as the control 
opens, and secondary air must stay 
right with fuel control. 

It proves possible for instruments to 
indicate proper fuel-air ratio and a 
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BURNER DESIGN AFFECTS TURBULENCE 


sy 


In burner designed for post-igni- 
tion turbulence, about 30% pri- 
mary air enters with fuel, at high 
velocity, through burner located 
midway between secondary-air in- 
lets. Crisseross water-cooled 
prongs tear solid stream into thin 
sheets. Secondary-air openings 
have wide watercooled prongs that 
spread and deflect air streams into 
fuel streams. Adjustable prongs 
permit varying impact angle be- 
tween flame and secondary air, 
usually 90 deg. At higher ratings, 
if velocity is too great with 30% 
primary air, additional air enters 
around burner. This air mixes at 
burner tip and is, in effect, prim- 
ary air, as it is in contact with 
fuel before ignition occurs. If 
burner is used through a water- 
cooled wall, minor construction 
changes are required 
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BEFORE AND AFTER PHOTOS 


Photo at left shows watercooled refractory wall before 
unit began operation while photo at right shows same 
spot three months later, after a bad 24 hours, Slag 
trouble started immediately after boiler foreman 
sharpened gradient on master control. Secondary-air 
control was slow and set up a perfect hunting condition. 
Fortunately, forced - draft-fan controlled furnace draft 
and pressure in furnace did no harm to ironwork. 
While load was steady at 325% rating, CO. varied from 
9 to 16% at 8-min intervals and steam pressure and 
exit temperature kept step with CO,. Furnace was laid 


SHOW BAD CASE OF BOILER SLAGGING 


out for 350% with a good margin of safety and this 
condition lasted about four hours. Then hunting stopped 
but boiler output fell off and CO, varied, depending 
on position of fuel control. As pressure went down, old 
boilers picked up plant load and at the end of 18 hours 
boiler rating had dropped to 75%. The forced-draft 
fan had slowed down to a walk and all agreed that 
something was wrong. Fuel was reduced enough to clear 
the stack and at the end of 24 hours, the boiler went 
off the line. While the photo shows honeycomb slag, 
there is hard slag behind it, well fastened to the tubes 


check to show a tight setting even 
though slag forms. Inspection shows 
streaks of flame of more or less in- 
tensity entering the first pass. Poor 
distribution of fuel usually causes this. 
It may be unequal distribution in in- 
dividual burners, some burners getting 
more or less than their share, or both. 
Burner layouts are usually made with 
the idea of having each carry its share 
and while it may prove possible to in- 
crease or decrease secondary air to 
individual burners it is better and safer 
to have each burner do its part so that 
furnace is evenly loaded. Poor dis- 
tribution to individual burners is 
usually taken care of by mixers in the 
burners. If burner is not so equipped, 
mixer must be installed in the fuel pipe 
as it enters the burner. 
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If two or more boilers connect to a 
common header, feed to one may be in- 
creased while being retarded to another. 
Although boiler pressure and load may 
remain constant, individual boiler rat- 
ing may increase or decrease depend- 
ing on feed rate. This separates steam 
and air pens and if secondary air is 
changed manually to bring pens to- 
gether, fuel-air ratio in both boilers will 
be wrong. If boiler operating with 
insufficient air works near maximum 
capacity, slag may begin to form in 
first pass. It is simply a matter of a 
few minutes until the situation reverses 
and the same condition exists in the 
second boiler. 

Although pulverized-fuel-fired boil- 
ers are responsive, it is possible and 
not uncommon to set control gradient 


too wide for the installation to keep in 
step. A hunting condition occurs and 
control overtravels on both ends. The 
fact that furnace is underloaded part of 
the time does not mean that slag de- 
posited during overload periods will 
disappear. Such a condition does not 
show on a CO, recorder, but if fuel and 
air are synchronized, fluctuations will 
be revealed by the air pen on a steam- 
flow air-flow meter. Narrowing the 
gradient corrects this condition unless 
it results from a slow-starting control 
and must be attacked from that end. 
Possibly the installation carries an 
extremely variable load and average 
load is near guaranteed performance. 
This means that furnace conditions 
during heavy pulls will exceed design 
conditions. While it may not prove 
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practical to hold a steady steam pres- 
sure, it will help to set control gradient 
very steep and at the same time set 
upper stops on the master to prevent 
furnace overloading and lower stop just 
low enough to prevent popping. 

Under these conditions, if slagging 
continues it may prove necessary to 
resort to periods of hand operation and 
the instant the load increases add fuel 
to maximum furnace capacity, hoping it 


will be enough to hold pressure within 
operating limits. There is no use in ex- 
ceeding capacity for any length of time 
as the furnace will release just so much 
heat. The same operation will apply 
when installation becomes overloaded 
because of some unexpected demand. 
Fire the furnace to maximum capacity 
and, if necessary, back off only to pre- 
vent popping. 

If, for some reason or another, it be- 


comes necessary to burn fuel with 4 
lower ash-fusion point than that for 
which the unit was designed, the abov» 
tactics will have to be used unless it is 
possible to operate at lower rating. I! 
rating must be held at maximum. 
about all that can be done is to us: 
excess air available and at the same 
time hold furnace conditions as stead) 
as possible, keeping steam 
within operating limits. 


pressure 


> Inswe or 18 montus, the Dniepros- 
troy dam and powerhouse will be back 
in operation after having been de- 
stroyed in August, 1941, during the 


German advance into the Ukraine. 
Newport News Shipbuilding & Dry- 
dock Co is now rebuilding the turbines 
and General Electric the generators. 
These pictures come from a series made 
by Maj Gen Philip B Fleming, Federal 
Works Administrator. while on a 
Presidential assignment to — study 
Soviet reconstruction. 

One of the world’s largest, this hy- 
droelectric project was designed by the 
late Hugh L Cooper, well-known Amer- 
ican consulting engineer. Construction 
began in 1927 and the plant went into 
operation in 1933. Its nine 84,000-hp 
turbines, designed for 116.5-ft head, 
drove 77,500-kva 0.8-pf generators; un- 
der maximum head of 123 ft, the tur- 
hines could develop over 100,000 hp. 
Dam had a maximum height of 200 ft 
and a spillway 2500 ft long in center 
for a maximum river flow of 835,000 cfs. 
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| Dnieprostroy Dam to Rise from Ruins 


Coal Segregation in Boiler Plants 


With no attempt to follow the original in detail, this is the essence of the paper 


presented by Arthur J Stock at the June, 1944, Pittsburgh meeting of the ASME 


If a mixture of fine and coarse coal is fed down an inclined flat plate or a flat chute. the fine 
coal tends to stay near the center. The coarse coal tends to roll over the fine to the outer edges 


If coal is fed at apex of a cone with vertical axis, one straight-line path down is as easy and 
direct as another. Therefore, fine and coarse coal tend to distribute themselves equally along 
all elements of cone. Under-surface of a chute can have this conical form to prevent segregation 


> COAL SEGREGATION in boiler plants 
limits steam output, increases mainte- 
nance and wastes fuel. It hinders stoker 
operation because coarse coal acts dif- 
ferently from fine. Resistance of the 
fuel bed to air flow varies with the coal 
size. Coarse coal burns faster and lets 
excess air through the fire. Fine coal, on 
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the other hand, may reach the ashpit 
only partly burned. 

Furnace maintenance is increased by 
coal segregation. Unequal distribution 
of temperature along the furnace walls, 
and variations in gas velocity, damage 
the refractories. 

With pulverized coal, segregation in 


the chute is immaterial, but bunker 
segregation that changes coal size from 
minute to minute causes corresponding 
variations in the grinding capacity of 
the mill. 

Any proper study of segregation in a 
given plant must survey every step from 
car to inside of furnace because segre- 


(25) 87. 


4 » 
| 
| } { 
/ 
/ 
iN 
\ 
ne 
/ 
) 


This flat chute feeding a stoker hop- 
per has an inlet flange on left side. 
Since large coal tends to flow on top 
and fines below, this design puts a 
large portion of coarse coal on the 
right side of stoker and of fine coal 
on the left. Such an eccentric flat 
chute causes more segregation than 
the center-feed flat chute 


go chiefly to the left-hand branch 


When a single chute branches as shown. the 
fine coal in the bottom of the single chute will 


When coal slides through 
a sloping down-spout the 
coarse 
rises to top of the spout, 
while fine coal sinks to 
the bottom 


~ 


gradually 


This type of segregation can occur where a 
screw conveyor, installed along top of the 
stoker hopper, operates only now and then 


gation causes in the early steps often 
cannot be corrected further along in 
the process. Hence the very great im- 
portance of “nipping segregation in the 
bud,” so to speak. 

Segregation is more often caused by 
equipment than by poor operating meth- 
ods. The sketches show many of the 
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ways in which equipment, primarily, 
can separate fine coal from coarse, with 
bad effects on capacity, efficiency and 
maintenance. 

While this presentation is concerned 
primarily with coal segregation, it is 
important to note two other types—air 
segregation and moisture segregation. 


The former is usually caused by poor 
design of the plenum chamber or air 
ducts. Note, however, that the uneven 
distribution of fine and coarse coal is 
often the basic cause of uneven air flow 
through the fire. 

Moisture segregation, too, may be 
mistaken for coal segregation, or vice 
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segregation does not originate in 


This shows one way in which 


Here the bunker is fed by a 


the left 


Segregation with a flat chute leading from a bunker can occur 
even where the length of the chute is the full width of stoker. Here 


can become segregated in a_ bunker. 


conveyor without a trough. Conveyor 
fills the left end first. A pile is formed, 
the top of which moves toward the un- 
filled end. This method puts the coarse 
coal on the right side and the fines on 


the chute, but existing segrega- 


tion in the bunker is not corrected. The situation may be par- 
ticularly serious. where the bunker extends beyond the chute and 
the bunker is nearly empty, as shown here 


coal 
flight 


Left: In the case of the steel silo with a 
vertical center feed, the fine coal collects 


_in the center with the coarse distributed 


around the periphery. When the coal is 
withdrawn from such a silo, the fine coal 
comes out first, followed by a mixture 
which progressively becomes coarser 


Right: In the concrete silo fine coal ac- 
cumulates on the side near the elevator, 
with coarse material predominating on 
the opposite side. As coal is withdrawn 
this segregation continues. If coal from 
such a bunker is fed to a stoker hopper 
with its long dimension parallel to the 
plane of the illustration, coarse coal will 
appear mainly on the right side of the 
stoker hopper and the fine on the left. 
If the plane of stoker or silo can be 
turned 90 deg, segregation will be less 


versa. Here the test is the fact that the 
latter gives a definite pattern, whereas 
the former usually produces a variable 
pattern. Most cases of moisture segrega- 
tion result from irregular tempering of 
coal by steam in the stoker hopper. If 
coal is to be tempered by steam, this 
should be done in the down spout ahead 
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of the distributor, or else the coal 
should be tempered with water as it 


enters the bunker. 


Best time to eliminate segregation is 
when the boiler room is still in the de- 
sign stage. The illustrations show points 
to check. Well considered design will 
insure a plant that operates properly. It 


is just as important to check proposed 
coal handling facilities for coal segrega- 
tion as to check the drawings for di- 
mensional accuracy. 

Coal segregation in existing plants 
may be reduced or eliminated by proper 
operation of equipment as installed, or 
by revising that equipment. 
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Power Development Forms Keystone 


Of Peru’s Plans for Industrial Growth 


Rich in mineral resources and potential hydroelectric power, Peru hopes to 


build an industrial economy. Under government direction, proposals for the 


Technical 


> DeveLopMENT of large hydroelectric 
potentialities constitutes the keystone of 
Peru’s extensive plans for building an 
industrial economy founded on abun- 
dant mineral resources. Work has al- 
ready begun on the 125,000-kw Canyon 
del Pato project on the Santa River, 
some 250 miles north of Lima. 

Important as this power plant is to 
the future industries of Peru, it is 
only a part of the larger development 
program, which envisions: 


(1) Full development of the power 
potential of the Santa River, Peru’s 
largest west-coast stream. 

(2) Development of anthracite re- 
serves in the Santa valley estimated at 
10.000.000 tons. 

(3) Consideration of steel-plant con- 
struction close to the port of Chimbote 
near the Santa’s mouth. 

(4) An irrigation project to bring 
water to 250,000 desert acres and, at a 
later date, a cement mill and other in- 
dustries to use this power in refining 
magnesium and other minerals said to 
exist in commercial deposits in this 
region. 


Recently, these projects have been 
brought together under the Corporacion 
Peruana del Santa, headed by David 
Dasso, formerly Minister of Finance 
and Commerce and_ well-known in 
American engineering circles. Peru- 
vian estimates put the cost of the entire 
development program at about $30,- 
000,000. An Export-Import Bank credit 
of $25,000,000 has been set up in 
favor of the Banco Central of Peru to 
assist in financing purchases in the 
United States of materials and equip- 
ment required for these industrial, min- 
ing and agricultural projects. 

The Department of Ancash, where 
this regional development program cen- 
ters, is one of the most beautiful sec- 


integrated development of the Santa River valley now receive consideration 


By CHARLES A HOWARD 


Director, Inter-American Development Commission 


tions of Peru and has been called the 
Switzerland of South America. Here 
the Andes rise in two great parallel 
ranges, the Cordillera Negra to the 
west, with peaks over 14,000 ft, and the 
Cordillera Blanca, or White Mountains, 
to the east, whose snowcapped heights 
of over 20.000 ft give the range its 
name. These snow fields not only rep- 
resent a prime tourist attraction but 
also are said to provide the Santa River 
with a reasonably constant year-round 
flow. 


Santa River Valley 


The valley between these two ranges 
(see map), about 75 miles long, 20 miles 
wide and averaging about 9000 ft above 
sea level, is called the Callejon de 
Huaylas. It is an important mineral 
and agricultural area and has a delight- 
ful climate. The Santa River rises in 
the south, flows northward down this 
valley, turns westward in a great arc 
and finally cuts its way through the 
coastal range, forming a canyon nearly 
eight miles long and several thousand 
feet deep. Here, in a distance of five 
and a half miles, the river drops about 
1400 ft. 

Located at the head of this canyon. 
the dam for the Santa River power 
plant stands nearly 6000 ft above sea 
level. It is 80 ft high and 130 ft wide 
at the top. Dam and tailrace are 
specially reinforced to resist erosion 
of sand and gravel swept down by 
floods. A 5.5-mile 18-ft diversion tun- 
nel will carry water, at a calculated 
rate of 39 cubic meters per sec. to the 
generating station farther down the 
canyon. Plans call for eventual in- 
stallation of five 25.000-kva units. two 
of which are expected to be installed 
by the end of 1945. 

The nature of the installation is such 
that power cost is expected to be low. 


Barton M Jones. a former Tennessee 
Valley Authority engineer, is advising 
,on this project, assisted by Andrew T 
Komara, an irrigation engineer, also 
from TVA. 

As a part of the main project. the 86- 
mile railroad which now runs from the 
port of Chimbote to Huallanca, a point 
near the Canyon del Pato site. is to be 
extended and electrified. Hand labor 
is being used where possible to mini- 
mize the need for hard-to-get imported 
machinery. Some 1200 men are em- 
ployed. 

Peru’s plan for industrial develop- 
ment includes what may become one of 
the major projects of the Americas. 
that of bringing water to 250,000 semi- 
arid acres on the Pacific slope of the 
Andes and a little to the north of the 
Santa River. This task will require 
eight to ten years. The agricultural 
region to be created is intended to feed 
the new industrial city expected to rise 
in the vicinity of Chimbote Bay follow- 
ing development of coal mines, power 
sites and other heavy industries. 

If plans to irrigate are carried out, 
about 100.000 kw of additional power 
might be developed by taking advan- 
tage of the drop of 4500 ft between the 
Santa River hydroelectric plant and the 
sea. Charles W Sutton, an irrigation 
engineer from the United States. is ad- 
vising on this project. 

Industrial development in the Santa 
River area will require shipping facili- 
ties. Chimbote Bay. 250 miles north 
of Callao and 1300 miles south of 
Panama, is about seven miles long. 
four miles wide and from 24 to 60 ft 
deep. It is rated as one of the finest 
natural harbors on the west coast of 
South America, which few 
good harbors. 

In April, 1942, construction began on 
a modern pier at Chimbote which. 


possesses 
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when cempleted, is to be more than 
3000 ft long and to have all the latest 
appliances for handling heavy cargo 
and loading steamers with coal. 

Coal for coastwise and foreign ship- 
ment will come from Santa and Chu- 
quicara valleys. These deposits, 68 
miles inland from Chimbote, have veins 
ranging from three to nine feet in thick- 
ness. This Chimbote anthracite is al- 
ready being mined on a small scale; in 
Dec, 1943, 9000 tons were shipped to 
Peru, Uruguay and Argentina. 

When the port works at Chimbote are 
finished. Peru will have three fine ports 
on the Pacific. Callao, port of the city 
of Lima, has been converted in recent 
years, at a cost of over $10,000,000, 


into one of the best-equipped dock 
areas on the west coast. An outlay of 
$3.700,000 has likewise turned the bay 
of Matarani, in southern Peru, intg a 
modern port in every respect. Matar- 
ani is nine miles north of Mollendo, 
which is not a port at all but only an 
open roadstead where handling of 
freight and passengers by launches and 
barges is not only costly but often 
hazardous. Matarani, with a wharf 
1476 ft long, has ample docking facili- 
ties for large steamers. 

In order to give Peru’s southern em- 
pire access to this fine harbor and an 
outlet to world markets, there must 
still be built some 39 miles of railroad 
to connect Matarani with the main line 


of the Southern Railways of Reru, now 
running from Mollendo to Arequipa. 
A shorter railway will connect Matarani 
directly with Mollendo. Wartime short- 
ages of materials and shipping have 
delayed completion of these two rail 
connections. 

Some idea of the importance placed 
on power as an element in building up 
the national economy can be gained by 
noting that the Canyon del Pato proj- 
ect alone will add mére capacity than 
the national total of 1938, when 210 
plants of all types boasted an installed 
capacity of 102,176 kw. By 1941, this 
number had increased to 592 plants 
with a capacity of 219,746 kw. Of 

(Continued on page 162) 


Relief map __ indicates 
general topography of 
mountainous Peru and 
shows areas where de- 
velopment work is under 
way or proposed. Inset 
indicates general plan 
of the 125,000-kw Can- 
yon del Pato project. 


PERU’S NEW 
HYDROELECTRIC 
DEVELOPMENT 
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P CARRYING its own diesel-power sup- 
ply, a recently built, self-contained, 
electric-welding barge can be floated 
alongside any water site or dock for 
new construction or arc-welding repair. 
Not only does it conserve space in 
crowded shipyards, but it increases fire 
safety by its ability to leave a pier in 
an emergency, and by using diesel oil 
instead of volatile gasoline. 

Built and owned by Master Welding 
Service of New York, this unique unit 
now serves reconversion and_ repair 
welding work for the U. S. Navy and the 
Maritime Commission at the Todd 
Hoboken Shipyards, Hoboken, N. J. 
Here it replaces many of the more con- 
ventional “space-grabbing” individual 
gasoline- or diesel-engine-driven electric 
welders usually seen along busy docks. 

The barge, of wood construction, is 
80 ft long and 30 ft wide with 5 ft 
draft. Height above water line is 14 ft. 
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Diesel-Powered Welding Barge 
Speeds Shipyard Operations 


Brought alongside any water site or dock, this self-contained and highly 


efficient unit saves valuable space in crowded yards and cuts fire hazard 


A 200-kw diesel plant supplies power 
for 30 standard 300-amp welders and 
lighting. The two main units are 8- 
cyl 534 x 8-in. 900-rpm 135-hp Cater- 
pillar V-type engines, direct connected 
to 85-kw 220-v 3-phase 60-cycle self- 
regulating Allis generators rated at 300 
amp, continuous. For lighting and aux- 
iliary power there are two 4-cyl 334x5- 
in. 1500-rpm 25-hp Caterpillar diesels 
driving 15-kw 220-v 3-phase 60-cycle 
Electric Machinery Mfg Co generators. 

Engines are radiator cooled, supplied 
from two 1000-gal fresh-water makeup 
tanks below decks. Also below decks 
are four 2500-gal fuel-oil and two 
1080-gal lubricating-oil tanks. A 100- 
gal fuel-oil day tank mounts overhead 
on the top deck. design of 
power plant and auxiliary equipment, 
self-sufficiency was stressed, to permit 
operation away from a supply base for 
as long as 60 to 90 days at a stretch. 


A 500-lb Kidde CO, system provides 
fire protection for the entire barge. 
Oil-storage tanks below decks are in- 
closed in two fireproof steel compart- 
ments each equipped with a continuous 
pipe loop and nozzles. Compartment 
piping is sectionalized and remotely 
controlled from main deck. The system 
also supplies a centrally located reel 
with snow horn and 75 ft of hose. 

As the photo above shows, the en- 
gine room occupies a central position, 
with a construction office and cabin. 
which includes sleeping and eating 
quarters, at one end. Welding genera- 
tors stand along one side of the barge. 
in three 2-level banks of 6. 14 and 10 
units respectively, working forward from 
the stern or construction cabin end. 
Individual generators are type SAE-300 
Lincoln 220-v 3-phase 60-cycle units 
with a full-load current of 58 amp. 
Welders are banked for ground-bus con- 
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nection, five machines to a bus, 2000- 
amp capacity per bus. 

Welding cable is stored on reels, 
about 500 ft to each. Reels mount on 
racks at the forward end. Cables carry 
electrode holders at one end; the other 
end plugs into work outlets like those 
at the end of the welding-generator 
bank in the photo on the facing page. 
Near the cable racks are storage bunk- 
ers, welding-electrode-stub containers 
and an electrode-distribution table with 
scales for weighing electrodes out and 
stubs in. 

In operation, number of welding arcs 
in use determines whether one or two 
of the main generator units runs. Weld- 
ing machines have their own start- 
stop buttons, and are protected by indi- 
vidual integral thermostats. Each unit 
also includes low-voltage and no-voltage 
protection. The engineer adjusts the 
welding heat or current for each arc by 
self-indicating current dials on each 
machine. Regulation in steps of five 
amp or less is obtainable. Voltage of 
each machine can be adjusted individ- 
ually, as desired. 


Indicating Panel 


A panel visible from the construction 
office carries master ammeters indicat- 
ing tgtal current of the two main gen- 
erators, and voltmeters also. A blinker 
panel alongside the meter board (see 
photo) shows number of machines op- 
erating and number welding. A bright 
light indicates a unit that is operating 
but not welding. and a dim light indi- 
cates welding. Blinker panel also gives 
a clear indication of the work factor of 
each welding operator, thus giving 
management a valuable check on actual 
welding time. 

Actual operating costs depend on a 
large number of variable factors. How- 
ever, the following computed costs re- 
veal some interesting points. On a basis 
of 4800 gal of No. 2 diesel oil per month 
at 10¢ per gal and 480 hr per month, 
fuel consumption averages to 10 gal 
per hr. This gives a fuel cost of $1.00 
per hr for 30 welding machines or 
3.3¢ per machine per hr. 

Figuring 96 gal of lubricating oil 
per month at 60¢ per gal gives a total 
of $5760 per month, or 12¢ per hr. 
For 30 welding arcs this works out to 
0.4¢ per hr per machine. Total cost 
of fuel and lubrication thus comes to 
3.7¢ per hr per welding machine. 

Barge installation was designed for 
Master Welding Service. Joseph Babos- 
ky. president, by Charles E Dell, Con- 
solidated Edison Co of N. Y., a former 
marine engineer and welding consultant 
of wide experience. 
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One of three banks of welding generators with blinker control, upper center, panel 
carrying ammeters and voltmeters, upper right. and cutout switch, lower right 


Welding barge at work in typical location, Todd Hoboken Shipyards, Hoboken, N. J. 
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Geared Turbine Rides the Rails 


Photo above shows head end of new lo- 
comotive. with air-swept oil cooler 


Below: Main, or forward, turbine is 
housed in the casing shown below the 
boiler. between second and third pairs of 
drivers. A smaller turbine, located on 
left -ide and brought into operation by 
a clutch. moves the engine backward 


> Reavy For heavy main-line passenger 
and freight service at speeds up to 100 
miles per hour, this new turbine-pow- 
ered Pennsylvania Railroad locomotive 
has successfully completed first test- 
track trials. Product of Baldwin Loco- 
motive Works and Westinghouse, the 
locomotive represents first application 
to rail service of turbine drive through 
double-reduction gears. 

Engine and tender weigh nearly a 
million pounds and cover 123 ft of 
track. Boiler is a standard type de- 
livering steam to the turbine at 310 
psi and 750 F, quite ordinary condi- 
tions for modern locomotives. Turbine 
and drive mechanism, however, are rad- 
ically different from anything now on 
rails in this country. 

Turbine design follows experience 
gained in ship drive. The 6-stage 
prime mover is set above the second 
and third drivers of the four pairs of 
driving wheels. Up to 6900 hp is de- 
livered to two axles through a double- 
reduction gear. For reversing, a sep- 
arate single-stage turbine on the left- 


hand side just opposite the main tur- 
bine is connected to the head pinion 
through a clutch. 

Extensive main-line trials and dyna- 
mometer tests will check the expected 
improvement in efficiency over recipro- 
cating-engine performance, about a 
fifth more power for the same steam. 
This represents not only a fuel saving. 
but, even more important to the rail- 
road, greater power from a locomotive 
of given dimensions. 

While cab, boiler, tender and wheel 
arrangement are quite conventional. 
cylinders, external valve gear and main 
rods are missing, and with them the in- 
herent unbalanced forces of the recipro- 
cating engine that cause pounding at 
high speeds. Absence of vibration is 
one of the important objectives of the 
design. 

Main turbine can be seen inclosed in 
a casing below the boiler but above 
the main drive wheels. Smaller re- 
versing turbine occupies a similar posi- 
tion on the opposite side of the loco- 
motive and is not visible in the photo. 
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Hydroelectric Power: Mainspring of 


Canada’s Industrial Development 


Canada is developing her tremendous waterpower to compensate for lack of fuel. 
With her central stations in 1943 generating 99% of 40 billion kwhr in hydro- 


electric plants, she has become one of the world’s most highly industrialized nations 


With oNLy 11,500,000 population— 
about half of one percent of world’s 
total—Canada stands third in world 
imports and exports, and second in the 
British Empire in manufacturing. 
Fourth producer of United Nations’ war 
supplies, she is topped only by the 
U. S., Russia and England. Main- 
spring of all this is her great water- 
power. 

Potential waterpower, which will re- 
quire over 50,000,000-hp turbine capac- 
ity, totals 40,000,000 hp, ordinarily 
available six months of the year. About 
50% is in highly industrialized Ontario 
and Quebec, with no commercial coal 
and little oil and natural gas. Here 
Canada has 85% of her 10,214,000 hp 
of hydro turbines, of which central sta- 
tions have over 9,000,000 hp and indus- 
trials about 1,000,000. In 1943 central 
stations generated 40.000.000.000 kwhr, 
of which hydroelectric plants produced 
nearly 99%. 

Because of the vast number of lakes, 
tremendous wooded tracts and other 
factors, rivers average higher flow than 
almost anywhere else. Most notable is 
the Great Lakes system, regulating 
flow into Niagara and St. Lawrence 
Rivers to close limits. Of 5,000,000 hp 
that can be developed on the St. Law- 
rence, Canada’s share is 4.000,000. 
Saguenay River rises in Lake St. John, 
with 410 sq mi area at high water, 
which provides 4,000,000 acre-ft stor- 
age down to low-water level. On rivers 
flowing into this lake, 6.000.000 acre-ft 
additional storage have been developed. 
Other rivers, notable for large storage 
to regulate flow, include St. Maurice, 
Ottawa, Gatineau, Nipigon, Winnipeg 
and Nelson. 

Lack of low-cost fuel has influenced 
industrial hydro development: Of par- 
ticular interest is installation of electric 
steam boilers to use power which has no 
immediate market. Industrial plants 
have enough such capacity for 1,500,000 


kw, with single boilers requiring over 
40,000 kw. 
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With eight 100,000-hp and four 85,000-hp units, Aluminum Co of Canada’s Ship- 
shaw No. 2 plant on the Saguenay River is the largest single concentration of power 
in the world. Its sister plant, Shipshaw No. 1, sometimes called Chute-a-Caron, with 
four 75.000-hp units, operates from the same forebay but with a 160-ft head 


In 1941, of nearly 8.5 billion kwhr 
purchased by the pulp and paper indus- 
try, 3.5 billion were for steam making. 
In 1943, paper-mill electric-steam-mak- 
ing power was only about half that in 
1941, war production absorbing the 
difference. Thus, Canada has built her 


industries with waterpower as_ their 
mainspring until now her central sta- 
tions produce and her industries con- 
sume more than twice the power per 
capita (3480 kwhr) that the United 
States generates (1630 kwhr). 
(Continued on page 98) 
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Complete RILEY STEAM GENERATING UNITS consisting of Riley Boilers, Superheaters, Economizers, Water- 
cooled Furnaces, Steel-clad Insulated Settings and Air Heaters, fired by oil and gas. 


GUARANTEED PERFORMANCE 


Peak Capacity 675,000 Ibs./hr. Efficiency 86.1% Steam Temperature 915°F. 
Normal Steam Output 570,000 Ibs./hr. at 570,000 lbs./hr. Furnace Width 36’0" 
Minimum Steam Output 60,000 lbs./hr. Steam Pressure 1050 lbs. Furnace Depth 21’0 


STOKER CORPORATION, WORCESTER, MASS. 


Boston New York Philadelphia Washington Buffalo Cleveland Detroit Chicago St. Louis Cincinnati 
St. Paul Kansas City Denver Seattle ortland Los Angeles Houston New Orleans Atlanta Memphis 


this RILEY Unit 
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Pacific Coast are truly outstanding 


Results when operating at 538,924 lbs./hr. 
87.8% Efficiency 


PRESSURES AND TEMPERATURES HOURLY QUANTITIES 
Steam Pressure, Boiler Drum 1044 lbs. Actual Steam Flow 538,924 Ibs. 
Steam Pressure, Superheater Outlet 1001 lbs. Weight of Fuel Fired 35,954 Ibs. 
Temp. Water Entering Economizer 406°F. B.T.U./Ibs. of Oil 18,326 B.T.U. 
Temp. Water Entering Boiler 456°F. B.T.U. Heat Release 29,250 B.T.U. 
Temp. Gases Leaving Boiler 770°F. HEAT BALANCE 
Temp. Gases Leaving Economizer 610°F. ; 
Temp. Gases Leaving Air Heater 295°F. 
Temp. Air Entering Air Heater 72°F. 
Temp. Air Leaving Air Heater 442°F. to Pring 7 0.1 
Air Pressure Entering Air Heater 5.8” Dry Gas Loss 883 48 
Air Pressure at Burners 4.0” rete) 0 0.0 
Draft in Furnace 0.1” Combustible in Refuse 0 0.0 
Draft at Boiler Outlet 1.9” Radiation and Unaccounted for 248 1.3 
Draft at Economizer Outlet 2.6” — 
Draft at Air Heater Outlet 4.6” Total 18,326 100% 
1000 
800 STEAM TEMP. °F. \ 
700 SUPERHEATER OUTLET 
1100 DRUM NO. 4 


+ STEAM PRESSURE PSIG 


400 LBS. OF STEAM PER aamanid 


STEAM PRESSURE PSI 


TIME IN MINUTES 


QUICK LOAD PICK-UP TEST 


This unit at times operates as stand-by to hydro-power hour in seconds. The above curves show such perform- 
requiring almost instantaneous pick-up in load. When oper- ance with a load jump up to 600,000 lbs. of steam per 
ating on stand-by service, the unit idles along at 60,000 hour in less than 10 seconds and stabilized operation at 
lbs. of steam per hour. When the load comes on, steam high ratings in a few minutes. 

output must increase to over 500,000 lbs. of steam per 


A survey of your power plant by a consulting engineer will possibly show ways of making surprisingly large savings in power costs 


BOILERS PULVERIZERS * BURNERS STOKERS SUPERHEATERS FLUE GAS SCRUBBERS 
ECONOMIZERS ¢ WATER-COOLED FURNACES «¢ STEEL-CLAD INSULATED SETTINGS * AIR HEATERS 
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On the Ottawa River, one of Canada’s 
great sources of waterpower, the Chat 
Falls plant, 35 miles above Ottawa 
astride the Ontario-Quebee boundary, de. 
velops 224,000 hp in eight 28,000-hp units. 
This plant was built and is owned jointly 
by the Hydro-Electric Power Commis. 
sion of Ontario and the Ottawa Valley 
Power Co. The Commission operates 
the plant and purchases the Ottawa Power 
Co’s half of the power. Its generators 
are driven by fixed-blade propeller tur. 
bines, operating under 52-ft head 


La Gabelle plant, of the Shawinigan Wa- 
ter & Power Co, on the St. Maurice 
River, has five fixed-blade propeller tur- 
bines, with a total capacity of 172,000 
hp, operating under a 65-ft head 


Queenston-Chippewa power development 
of the Hydro-Electric Power Commis- 
sion of Ontario uses 305 ft of the total 
327 ft fall m the Niagara River between 
Lakes Erie and Ontario. Water is brought 
in a 13-mile-long canal from four miles 
above the falls to near Lake Ontario. 
and conducted by penstocks down over 
the escarpment to generate 560,000 hp in 
ten main and two service units under 
a 294-ft head. Construction work on this 
plant started in 1917; the first unit began 
operation during 1922 and the plant was 
completed in 1930 
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Isle Maligne plant of the Saguenay Power 
Co is one of Canada’s largest, with 540.- 
000 hp installed in twelve 45,000-hp units 
operating under a 110-ft head. This plant 
forms the dam across the grand discharge 
from Lake St. John, which provides 
about 4.000.000-acre-ft of usable water- 


storage capacity. 


Beauharnois development, on the St. 
Lawrence River near Montreal, of the 
Quebee Hydro-Electric Commission, was 
designed for forty 53,000-hp units. This 
plant uses, through a canal, the 82-ft 
head between Lake St. Francis and Lake 
St. Louis, and now has installed over 
700,000 hp in thirteen 53,000-hp main 
and two 8000-hp service units 


(Continued on page 102) 
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How Important Are Steam Traps? Read These 


Peerless Laundries, Ltd., Los Angeles, 
one of the world's largest laundries, 
reduced heating-up time by 30 min- 
utes, reduced maintenance costs 8°/, 
by installing Armstrong Traps. 


Mount Washington Hotel, Bretton 
Woods, N.H., experienced 27°, re- 
duction in fuel consumption the first 


year after Armstrong Traps were in- 
stalled. 


A Huntingburg, Ind., firm spent $417 
for Amrstrong Traps and saved $650 


on coal the first year they were in- 
stalled. 


At the 


Northwestern Store Equipment Corp., 
Milwaukee, Wis., Armstrong Traps save 
170 tons of coal per year; heating-up 
time on wood drying kilns cut from 
5!/, hours to 2!/, hours, and back pres- 
sure on steam engine used to drive line 
shafting dropped from 7-10 Ibs. to 
2 Ibs. 


by using Arm- 
strong Traps. This unit trap installation 
saved 220 tons of coal per year. 


The Springfield 
City High School, Springfield, Ohio, 
reduced coal consumption from 8-9 
tons per day to 4, by installing 30 
Armstrong Traps. 


Records of Coal Savings 


Oil City, Pa. saved 
exactly $2651.42 in fuel the first year 
Armstrong Traps were installed at the 
city water pumping station. 


Atlas 
Plywood Corp. of Canada Ltd., Water- 
loo, Quebec, effected this saving by 
installing Armstrong Traps. Believe it or 
not this company has effected a 100°, 
savings on coal purchases, since the 
coal was supplementary to a waste 
wood supply. 


Couch Bros. Mfg. Co. 
East Point, Ga., used only 4!/, tons coal 
for heating purposes instead of 9, after 
installing Armstrong Traps. 


‘ 


conserve it 
with 


*A recent estimate of bituminous 
Mcoal deposits in the United States in- 
dicated that there is enough for an- 


other 3000 years, but it’s the coal in 


your bin that counts today. 
> 

Armstrong Traps save coal be- 
cause they don’t leak steam... 


=H because. they discharge condensate 


19S rapidly as it accumulates ... be- 

cause they automatically vent air— 
sr thereby allowing the steam to give 


t the Bup its heat where it is supposed to 
for productive results. 

, Armstrong Steam Traps are avail- 
arer- 


g by Mable for all services and all pressures. 


Sold by leading distributors and 
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fies jobbers everywhere. Guaranteed to 
satisfy. Over a million in use. Write 
for 36-page STEAM TRAP BOOK. 
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Hydroelectric Power in Canada 


On the Winnipeg River, which flows from 
Lake-ofthe-Woods to Lake Winnipeg, 
Great Falls plant of the Winnipeg Elec. 
tric Co has 168,000-hp capacity in six 
28,000-hp units operating under a 56-ft 
head. When the initial units were in- 
stalled, they operated under the highest 
head and were the largest fixed-blade 
propeller turbines in the world 


tric Power Commission of Ontario on 
the Nipigon River in western Ontario, 
has an installed capacity of 75.000 hp 
under a 72-ft head. 


British Columbia, with 11,000,000-hp po- 
tential waterpower, has developed 800,- 
000, of which the British Columbia Power 
Corp’s Ruskin plant is a part. This 94.- 
000-hp plant on the Stave River, 40 miles 
east of Vancouver, has two 47,000-hp 
units operating under a 125-ft head, with 
space for two more. 


(Continued from page 99) 
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WHAT 
DOES AMERICA WANT? 


series, to state the urgent need for a clear declaration 
of American policy in world affairs. 

Within the past few weeks there has been a wakening 
conviction in this country that the determination of inter- 
national arrangements cannot safely be put aside until 
victory has been won. For we have seen actions taken in 
Europe seemingly without full consultation and agree- 
ment of the Allied powers, which may profoundly affect 
the design of the post-war world. 

A declaration of American policy is needed, and it 
should be accompanied by a statement of our firm inten- 
tion to exert full effort to procure its acceptance and 
furtherance. Emphatically, this does not mean that an 
American platform should be put forth as an ultimatum, 
which other nations must accept totally, or reject at the 
cost of having the United States withdraw from collabora- 
tive participation in world agreements and organization. 
On the contrary, the first plank in such an American 
platform should be a firm commitment on our part to 
participate with our associate nations in building a gen- 
eral system of world security and order. By definition, 
this requires that each participant be willing to accom- 
modate its purely national interests to a program that 
can be accepted as fairly representing the interests of all. 
But equally, there is imposed on each participant an ob- 
ligation to state honestly and openly what it conceives its 
individual interest to be, as well as its concept of what 
measures will best serve the general interest. 


IS THE PURPOSE of this editorial, the thirty-first of a 


* * 


Americans have displayed a singular diffidence in the 
matter of formulating a bill of American objectives — 
singular, in that it contrasts so sharply with our power 
to exercise as broad a leadership as we are able to define. 
This reluctance stems partly from the inherent difficulty 
of arriving at a coherent statement of national aims in a 
country like the United States— so vast in area, so mu!- 
tiple in its sectional and group interests, and so sound!y 
committed to the free expression of individual thought. 
But it stems also, in part, from a tradition of national 
isolation which, however understandable in historic per- 
Spective, now stands clearly discredited by two world 
wars which were not of our making, but from which we 
were unable to hold aloof. 

That the economic wellbeing and political security of 
the rest of the world is closely bound to the decision and 
performance of the United States is questioned nowhere 
but in America. Political boundaries and restrictions can- 


not build effective fences against the interplay of eco- 
nomic forces, and the sheer weight of American economic 
influence is of crucial import to all the other nations of 
this globe. In large measure their decisions will be shaped 
either in response to the opportunities that our pro- 
cedures offer them, or in defense of interests that our 
procedures may jeopardize. 


* * 


The United States contains only about 6 percent of 
the world’s population. But — our national income, be- 
fore the war, amounted to almost 25 percent of world 
income; our industrial output as a whole approximates 
45 percent of world totals, and we now are producing a 
like percentage of the world’s munitions; we have 35 per- 
cent of the world’s railroad mileage; 25 percent of mer- 
chant fleet tonnage; 50 percent of the world’s telephones; 
45 percent of steel production; 40 percent of aluminum 
production; 33 percent of coal output; we are refining 
(though part of the production comes from imports) 55 
percent of the world’s copper, and 70 percent of its petro- 
leum; we now are producing 50 percent of the world’s 
rubber (though post-war resumption of natural rubber 
production will sharply reduce this balance); our shares 
of agricultural production are, of course, much smaller, 
but just before the war we accounted for 35 percent of 
world cotton production, 15 percent of wheat, and 10 
percent of wool. 

Whether we like it or not, we must exercise political 
responsibilities commensurate with the weight of our 
economic power in an inter-dependent world. But before 
responsibilities can be assumed, they must be defined. 
Can the United States arrive at a clear agreement and 
statement of aims for which it is willing to stand sponsor? 

The recent campaigns of both political parties have 
helped to provide an encouraging answer. In general, 
election mandates are glaringly deficient as indicators of 
a unified national purpose. A majority of voters declare 
themselves for the winning candidate. But even among 
the majority there are varying degrees of enthusiasm for 
the platform principles espoused by their candidate; and 
the substantial minorities of the defeated parties may 
have had no enthusiasm whatsoever for particular planks 
in the winning platform, or for the platform in its en- 
tirety. A sportsmanlike deference to the will of the ma- 
jority is a feeble substitute for unified national conviction. 

But this Presidential campaign was noteworthy for 
certain basic principles upon which both the platforms 
and the candidates of the major political parties were 
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united. Surely, upon such areas of agreement there may 
be said to have been an American mandate; the more so, 
because upon certain of them, we have evidence that 
no party or candidate could have declared opposition with 
any hope of victory. What then were these agreed-upon 
principles? The following is an attempt at a fair summary: 

1. That America, in collaboration with its Allies, is com- 
mitted to seeing the war through to the unconditional 
surrender of our declared enemies. 

2. That America is committed to a responsible role in 
a world security system after the war, including a com- 
mitment to lend the support of our armed forces to repel 
aggressions that may violate such security. 

3. That America is committed to the post-war goal of 
substantially maintaining in this country an economy 
that will provide jobs for those who are able and willing 
to work. 

4. That America is committed to the principle of 
achieving this goal of sustained, high-level employment 
of manpower and economic resources under a system 
primarily activated by competitive enterprise. 

These are American mandates. They can be made the 
nucleus of a coherent national policy, for they define 
aims upon which the great majority of our people are 
emphatically agreed. But no one can pretend that in this 
generalized form they serve as more than directional 
guides for either internal legislation or international 
negotiation. This skeleton of aims must be clothed with 
the living flesh of agreed-upon means. Here we have no 
national mandates of comparable clarity, but it is patently 
clear that it is our compelling task to achieve them. 


* * * 


On our elected representatives in government rests the 
primary responsibility for formulating the specific pro- 
grams required to implement national policies. Under our 
system of government, those representatives need con- 
tinuous nourishment in the form of mandates as to what 
the people want. Particularly during a period when so 
many urgent problems are being thrashed out upon an 
international basis, this imposes a grave responsibility 
upon all sectors of our citizens; for it requires them to 
think in terms of the welfare of our nation as a whole, to 
focus upon those points which offer possibilities for sub- 
stantial agreement among Americans, rather than upon 
matters of individual, group, or sectional advantage. 

In earlier editorials I have tried to define a basis for 
national policy in keeping with that broad purpose. They 
have dealt with problems that are basic to the healthy 
functioning of free enterprise under the competitive sys- 
tem, with the mobilization of our resources for war and 
for reconversion to peace-time production, with labor 
and management responsibilities and relations, with na- 
tional debt and taxation, with foreign trade and our 
economic relationships abroad, with the industrial devel- 
opment of backward areas. Since they have been pre- 
sented in the McGraw-Hill publications, which reach a 
group broadly representative of all American industry, 
they have centered upon problems that have an economic 
rather than a strictly political import. 

Future editorials, to appear during 1945, will deal with 


. importance for arriving at concerted definitions of na- 
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comparable subjects selected in recognition of the urgent 


tional policy. I am fully aware that no individual or 
group can speak authoritatively for the American Nation, 
But I hope that an honest attempt to formulate sound 
concepts of national interest in crucial economic matters 
will help to crystallize American policy both by focusing 
agreement and by eliciting dissent. 


* * 


Here there is space only to indicate in broadest outline 
what I conceive to be desirable foundations for an eco- 
nomic policy for the United States: 

1, The attainment of a high and sustained level of busi- 
ness activity and employment in the United States and 
in the world. 

2. Active and expanding markets for world trade based 
upon fair competition rather than upon bloc agreements, 
discriminatory preferences, and cartel arrangements. 

3. The encouragement of industrial development in 
nations that have been backward in that respect. 

4. A recognition that hospitality to imports, rather than 
constituting a threat to national standards of living, offers 
in fact the most potent instrument for international bar- 
gaining that any nation can command. 

5. A willingness to assume a responsible national role 
in international arrangements designed to provide such 
financial stability as may be needed to support mutually 
advantageous world exchange of goods and services. 

We must see to it that the end of military warfare does 
not merely open the door to an era of economic warfare, 

The fact is that America has no choice but to assume 
leadership in world affairs. For the weight of our inftu- 
ence will be felt by other nations no less whether our 
attitude be positive or negative. And the cost to us of 
any international obligation which we might undertake 
must in all fairness be weighed against the equally real 
cost to us of dealing with measures that others may take 
to protect themselves against the results of our non- 
participation. 

We have tended in the past to approach international 
commitments timidly, fearful that we might be outwitted 
in a world battle of wits. And in so doing, we have too | 
often ceded to others the initiative of suggestion, leaving 
to ourselves the thankless task of accepting or rejecting 
what they demand of us. 

Our one bargaining weakness stems from the fact that 
other nations, by contrast feeble in potential power, 
know what they want and are able to mobilize all their 
strength to achieve it. 

America can be the most effective nation on earth —if 
only it knows what it wants. 


President McGraw-Hill Publishing Co., Inc. 
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Condenser Doctor Puts Monkey Glands 
Into Aging Tubes 


Because Sam Pennella tackles with zest the tiresome, dirty 
job of retubing and repacking, Associate Editor Tucker re- 


views here some of the condenser doctor’s practical ideas 


> You WOULD HAVE to-know Sam Pen- 
nella firsthand to understand why the 
experts listen respectfully when he 
talks about condensers. It is not en- 
tirely that he talks the direct shirt- 
sleeve language of the turbine-room 
basement, nor altogether because of his 
background of 35 years as a specialist 
in packing condensers. Mostly they 
listen because he can make people be- 
lieve that there is something new un- 
der the sun after all. 

Sam started business when steam con- 
densers were just a mass of closely 
spaced tubes in a cast-iron shell. His 
specialty was, and still is, one of the 
tiresome and dirty jobs around every 
power plant that crops up unavoidably 
at intervals, pulling out old tubes, put- 
ting in new tubes and packing the tube 
sheets to water tightness against a near- 
perfect vacuum. 

Two problems kept knocking at the 
practical Pennella brain. First, oper- 
ators were always in a hurry to get a 


machine back in repacking 
took too long. Second, many of the 
tubes removed were perfectly sound ex- 
cept for the first few inches at their 
inlet ends. 

In April, 1939, Power reviewed seven 
variations of methods for inlet packing 
and four for outlet packing. All of the 
inlet methods require rotary motion for 
packing and skill to avoid crimping or 
overrolling the tube. Pennella’s contri- 
bution is a packing driven directly into 
the space between tube and tube sheet 
without rotary motion. 

The packing is best illustrated by Fig. 
5, which shows a pocket version of a 
standard threaded tube sheet that can 
be opened after packing to show the 
locking effect inside. Machined from 
fiber tubing, the principal element has 
one end recessed to receive about three 
turns of lubricated packing. A 3¢-in. 
long brass bushing on the inlet face 
fills the space between tube and tube 
sheet to improve water-flow conditions 


service; 


Fig. 2—(right) Screwdriver-like sharpened tool removes packing quickly. Fig. 3— 
For tubes already pitted at inlet end, these fiber-covered brass sleeves give new 
lease of life by swelling when wet to seal against punctured tube wall 
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Fig. 1—A 6-tube vest-pocket condenser 
demonstrates how to pack tubes quickly, 
and immediately pressure tight 


at tube inlet. Outlet packing requires 
no brass bushing. Fig. 2. 

Inserted over a pilot or mandrel, Fig. 
4, made of steel bar stock (or individual 
plastic tube for each unit) the packing 
is driven home by a few blows of an 
ordinary mechanic’s or light air ham- 
mer on the special tubular tool. This up- 
sets the fiber ring near the end of the 
recessed cut, Fig. 5, immediately seal- 
ing’the clearance opening between fiber 
and tube sheet. 

Thus a condenser can be operated as 
soon as packings have been installed 
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without waiting for packing to swell. 
For those who doubt. Sam will bring 
out his miniature condenser, Fig. 1, and 
pack any of its six tubes on the spot, 
drop tight against 200-psi water pres- 
sure. In addition to having a tight con- 
denser immediately, Sam says he can 
beat any four men using other kinds of 
packing or rolling methods and he 
doesn’t care if threads are damaged or 
even if there are no threads at all. 

The “condenser doctor” sprouts 
ideas faster than his own staccato 
words. Another practical way to save 
money, he proposes, is to buy condenser 
tubes several inches longer than needed 
to let excess tube length project at 
outlet end, Then, as inlet erosion be- 
gins to take toll, tube life is prolonged 
by driving tubes forward and cutting 
off the eroded section. Pennella’s pack- 
ing is designed so the tube may be 
driven from the outlet end without dis- 
turbing seals at either tube sheet. 

When a tube is driven forward an ad- 
ditional advantage is secured by twist- 
ing it 90 degrees to expose new surface 
to the point of erosion attack. Tubes can 
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be driven and turned several times to 
add to tube life. 

Experience with extended tubes in 
outlet water boxes indicates that a light 
eroding action takes place in some in- 
stances. For this Pennella developed 
an inexpensive plastic skirt that hugs 
the exposed portion like a sweater, 
keeping the outside surface of the tube 
smooth and clean so as not to damage 
the packing as the tube is driven for- 
ward. 

All these ideas are properly classified 
as “preventive” maintenance of tubes, 
things to do in new condensers or when 
retubing to make tube metal live longer 
or to save time in packing. There are, 
says Sam, more old condensers than 
new ones, and more partly eroded and 
holed-through tubes than fresh metal. 
For these, the condenser doctor has 
temporary relief. 

Coating of inlet ends of tubes with 
various types of under-water paint has 
become practice in a number of con- 
denser installations and good results 
have been reported from time to time. 
Inserts have also been developed for 


Fig. 4—Mandrel, section of tube and » 
hammer are tool kit needed to drive 
home either inlet or outlet packing. Our- 
let has no brass bushing, more packing 


Fig. 5—Inlet packing, primarily fiber 
with inserted brass bushing and lubri- 
cated packing, is upset to form ridge 
against threads of tube sheet 


installation in new tubes to help pre- 
vent erosion. The Pennella version, how- 
ever, is a brass sleeve, flared at the 
inlet face and covered with a fiber tube 
layer. The fiber swells when wet to 
press tightly against the inner surface 
of the failed tube and thereby patch 
existing holes or prevent formation of 
new ones. 

They require no particular skill in in- 
stallation, being simply driven home in 
the tube until the inlet flare wedges 
against the tube face. They are not in- 
tended as preventive devices but are a 
corrective measure to cure an already 
bad condition for tubes that otherwise 
must be scrapped. They may be stored 
for use as needed because the fiber cov- 
ering is not materially affected by at- 
mospheric conditions. A routine clean- 
ing is advisable before installation but 
it is not necessary to dry out the con- 
denser. 

Experience with these “stopleaks” has 
been obtained at several Eastern power 
stations from one of which the tube 
samples of Fig. 3 were taken. Even 
where severe pitting has occurred, as 
noted in several of the samples shown, 
the stopleak has been found to keep con- 
denser leakage within reasonable 
limits. 

Sam Pennella presents an interesting 
study of self-developed practical in- 
genuity specializing in a single field to 
improve time-worn methods and relieve 
part of the unnecessary drudgery of 
power-plant operation. Of course he 
has taken the precaution of obtaining 
patents for the packings and inserts 
here described as well as for the method 
of driving extended tubes forward to 
cut off eroded sections. He believes. 
however, that his work as condenser 
doctor is hardly started as yet and 
that there is lots of room for further 
contributions to the recurring mainte- 
nance methods now used in and about 
power plants. 
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Continuous Circulation and Filtering 
Save Engine Lubricating Oil 


J € Albright, Santa Monica, Calif., outlines a system for continuous circulation and filter- 


ing of highly refined lubricating oil. Thus heavy-duty, gas-engine-driven compressors stay 


in service without periodic shutdowns for crankcase flushing and refilling with new oil 


> AN ENGINEERED METHOD of continu- 
ous circulation of crankcase lubricant, 
combined with adequate and positive 
filtering, operates engine-driven com- 
pressors without periodic shut downs for 
flushing sumps and refilling with fresh 
oil. Lubricating oil in this system flows 
continuously from the makeup reserve 
through all engines back to the used-oil 
receiver from where it is pumped 
through positive full-flow filters back to 
the engines again. All foreign parti- 
cles, such as minute slivers of bearing 
metal, are removed. Oil circulates so 
fast that none of these particles pre- 
cipitate to the crankcase bottoms 
around individual engine oil pumps. 

The new system keeps the crankcase 
full of oil as did the previous system. 


Fig. |—Pump P forces new gas-engine-compressor lubricating 
oil, -tored in tank S, and used oil, received in horizontal tank 
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It provides sufficient lubrication for 
several hours’ operation with pump-feed 
and splash oiling if the circulating sys- 
tem is out of order or must be shut 
down. A large vertical tank S, Fig. 1, 
contains the reserve oil. Bulk deliver- 
ies are also made to this tank, from 
which oil flows to a horizontal receiving 
tank in a concrete-lined pit C below 
ground level. Locating the receiving 
tank here permits oil to flow by gravity 
to it from the reserve tank and compres- 
sor crankcases. 


System Arrangement 


An automatic liquid-level control, 
Fig. 4, attached to one end of the re- 
ceiving tank regulates makeup-oil flow, 
to maintain a predetermined level in 


the receiver. A small 6x 4x 6-in. du- 
plex steam pump P, installed near the 
concrete-lined pit, Fig. 1, circulates the 
oil. Discharge-line pressure controls 
pump speed to maintain a full head to 
the engines. 

Pump discharge connects through a 
manifold to a double filter F arranged 
so that one unit may be cut out to 
clean or change filter elements. Piping 
provides direct circulation to the en- 
gines, bypassing both filters in an 
emergency. Filtered oil flows through 
a 2-in. pipe to a header H, Fig. 3, sup- 
ported on the lower members of the 
engine-room roof trusses. From. this 
header, risers R lead to controls at the 
crankcase covers. Stopcock C above a 
sight-feed indicator S, Fig. 2, in each 


tee 


in concrete pit C, through filters F back to oil main in plant- 
roof trusses from where it flows to the engine crankcases 
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Fig. 2—Sight-feed indicator S shows engine-room operator rate 
of filtered-oil flow to engine crankcase while its pump supplies 


riser permits the operator to regulate 
oil flow to the engine. Air and gas are 
vented from the oil-distribution header 
above the engines through a conven- 
tional vent valve, V, Fig. 3, allowing 
vapors and entrained oil to return to 
the used-oil receiver. 


Forced-Feed Lubricator 


Once oil flow is adjusted to suit 
engine requirements, lubrication is 
practically the same as with a conven- 
tional system. Engine circulating-oil 
pump delivers lubricant to its main 
bearings, crosshead slides and crank- 
pins. A tap from the pump discharge 
also delivers oil to the cylinder forced- 
feed lubricator L. A stopcock in the 
line near the lubricator case controls 
oil flow to it. Some of the forced-feed 
lubricators had two compartments, but 
were converted to one compartment by 
drilling an equalizer hole in their divid- 
ing wall, so that both sides receive the 
same oil quantity. An overflow line 
dumps excess oil back to the engine 
crankcase. This line permits the en- 
gine oil pump to deliver an excess of oil 
to the forced-feed lubricator so that it 
never runs dry. 

An overflow line attached to the oil- 
sump base rises high enough beside 
engine bed to insure adequate oil re- 
serve in the engine crankcase. Each 
side of a horizontal twin engine has 
similar fittings so that adjustments can 
be made if one side requires more 
lubricant than the other. Taking the 
crankcase overflow from the lowest 
point of the sump insures that all oil 
leaving the engine washes the crank- 
case floor. This oil sweeps any precip- 
itated foreign matter along with it to 
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the receiver tank outside the engine 
room. 

Advantages of the system are obvi- 
ous. No measuring cans are needed 
to fill engine crankcases or forced-feed 
lubricators. By starting with a highly 
refined oil from which all asphalt and 
waxes have been removed, the lubri- 
cant in circulation is maintained in 
good condition. Bearings are supplied 
with oil free of foreign matter, which 
insures bearings running cool and re- 


cylinder forced-feed lubricator L. Fig. 3—Overhead oil-distribu- 
tion header H with air-vent valve V above engine-compressor: 


There is no refuse oil! 
to dump from the crankcases by peri- 
odic flushing. Only oil not returned to 
the receiver is that pumped by forced- 
feed lubricators to gas-engine and com- 
pressor cylinders. 

In addition, the system requires min- 
imum attention, which is important in 
today’s labor shortage. Aside from oc- 


duces failures. 


casionally adding makeup oil, the sys- 
tem is practically automatic after it is 
once correctly adjusted. 


Fig. 4—Horizontal used-oil receiver tank has a liquid-level controller that maintains 


oil level to insure adequate circulation to gas-engine compressors in the plant 
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PRACTICAL AIDS - MAINTENANCE HINTS + QUESTIONS ANSWERS 


PUBLISHED MONTHLY AS AN INTEGRAL PART OF POWER 


Editor 


For Good Brush Performance 
Keep Down Commutator Temperatures 


W C Kalb, service engineer, National Carbon Co, explains sources of excessive 


heating in machines and noisy brush operation, and tells how to remedy these 


faults to improve brush performance. Third and last in a series of articles 


VERLOADING most frequently 

causes excessive heating of dc 
generators and motors but other con- 
ditions also produce excessive tempera- 
tures in machines operated within rated 
load. Among these are unbalanced arm- 
ature currents, winding faults, friction 
between brushes and commutator, im- 
paired ventilation and other causes that 
affect brushes. 

Sparking at brushes raises commu- 
tator temperature and is a cause of 
overheating. Most sparking causes, 
such as heavy short-circuit current dur- 
ing commutation, produce excessive 
temperature in the machine. Incorrect 
brush position, unequal brush spacing, 
faulty interpole adjustment, brushes too 


thick, brush holders misaligned, un- - 


equal air gaps and too-low voltage drop 
across brush contact are among the 
commoner causes of heavy currents ‘in 
the commutator and the brush faces. 


Unbalanced Currents 


Unequal air gaps or pole spacing 
unbalances armature current. Unequal 
brush spacing has a like effect. Open 
or high-resistance connections at the 
commutator er cross-connections, too 
few cross-connections and faulty paral- 
lel operation with another machine are 
other sources of unbalanced current in 
the armature circuits. In addition to 
overheating the windings, unbalanced 
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armature currents tend to increase 
armature-core hysteresis and eddy-cur- 
rent losses. 

Open or short circuits, grounds and 
high-resistance connections, in either 
field or armature windings, are all po- 
tential sources of excess heating. Most 


maintenance shops can usually locate 
such faults. 

Excessive commutator temperature 
sometimes results from high friction 
caused by high coefficient of friction 
brushes or by brushes not adapted to 
high peripheral speeds. Wedging effect 


Fig. 1—Angle of inclination that the brushes make with the commutator has a 
marked effect on the heat generated at their contact face on the commutator 
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of brushes operated in a trailing posi- 
tion, Fig. 2, at too great an angle tends 
to raise commutator temperature seri- 
ously. A raw commutator has much 
higher friction than one with a good 
oxide film. Therefore, protect the com- 
mutator from “contact poisons” such 
as carbon tetrachloride, smoke, acid 


fumes, vapors released by hot insula- 
tion and other vapors that cause atmos- 
pheric contamination injurious to oxide 
film. Low humidity, excessive brush 
pressure, large brush area on commuta- 
tor and dirty commutator surface are 
other causes of increased frictional 
heat in the commutator and brushes. 
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Fig. 2—Brush inclined in trailing position from radial on commutator. Fig. 
3—Brush inclined in leading position. Fig, 4—Curves give values by which 
spring tension is multiplied to obtain brush pressure against its holder’s side 
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All energy losses with a genere or 
or motor appear as heat, which the ra. 
chines must have sufficient ventilation 
to remove as rapidly as it is produced; 
otherwise, dangerous temperatures ‘e. 
velop. Keep ventilating ducts clean by 
blowing out frequently. Ventilating ps. 
sages are likely to clog rapidly, there. 
fore, if possible, protect machines from 
atmospheric dust by inclosing a box or 
hood into which ventilating air is drawn 
through a filter or from a clean source. 
If you cannot do this, remove the arma- 
ture at regular intervals to clean the 
ventilating ducts. 

Individual brushes sometimes heat 
as indicated by glowing or incandes- 
cent spots at brush faces; raw streaks 
on commutator surface, unequal brush 
pressure and loose shunt connections 
are among the commoner causes of 
selective brush heating. Lower-contact- 
drop brushes have sometimes relieved 
commutator heating on machines of 
good commutating characteristics, 


Sources of Brush Noise 


Chattering usually causes noisy oper- 
ation of brushes, even though frequency 
of brush movement may sometimes be 
so high and separation between brush 
face and commutator so slight that no 
visible sparking results. On some small, 
high-speed motors with undercut com- 
mutators the rapid passage of the slots 
under the brushes may produce an 
audible tone without disturbing con- 
tact between brushes and commutator. 

Practically any commutator-surface 
fault, such as a rough or dirty surface, 
high mica or mica fins, high or low 
bars, burned bars and flat spots, causes 
chattering and noise. 

Chattering caused by high brush fric- 
tion on the commutator is usually of 
higher frequency than that caused by 
commutator-surface faults and the noise 
often has a clearly defined tone, some- 
times of very high pitch. Look for low- 
average current density in brushes, low 
humidity, contact poisons, and wrong 
brush angle when high friction may be 
a probable source of noisy brush per- 
formance. 

Brush composition influences quiet- 
ness of operation, some grades being in- 
herently quieter than others. Harder 
carbon and carbon-graphite grades are 
most susceptible to noisy operation, 
while graphite brushes are usually 
quiet. Electrographitic grades, in gen- 
eral, operate quietly because of their 
low coefficient of friction. If a grade of 
relatively low commutation factor is 
noisy on a commutator in good condi- 
tion and with high-friction causes elimi- 
nated, higher-commutation-factor 
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grade or one of greater film-forming 
properties may improve operation. If 
streaking or a raw commutator surface 
develops, primary trouble may be faulty 
commutation, atmospheric contamina- 
tion or low-average current density. 
Usual methods to correct these condi- 
tions of brush operation were discussed 
in the first of this series (Nov, p 759). 


Effects of Brush Angle 


Angle at which brushes rest on 
commutator may have a marked effect 
on the heat generated at their contact 
face. It may likewise have an influence 
on how quietly they operate. Firm con- 
tact between brush face and commuta- 
tor is essential. While contact inti- 
macy is influenced by brush-material 
characteristics, it also depends on sev- 
eral factors associated with the way 
brushes are held against the commuta- 
tor. To secure firm contact at all points 
on brush face, brush holders must be se- 
curely mounted and pressure fingers 
must not cause a side thrust toward 
either brush edge. Brushes must also 
be free to move lengthwise so they can 
easily follow minor commutator-surface 
irregularities. 

When these details are taken care of, 
consider the effect of the various forces 
applied to the brush. Obviously, these 
should prevent a change of angle at the 
brush face because tipping reduces 
contact area to a narrow band on one 
side. Relationship of the forces acting 
on a brush is a function of the angle 
at which it rests on the commutator. 
Fig. 2 and 3 indicate the four primary 
forces acting upon a brush: 

T = Spring tension in a direction par- 
allel to brush length. 

H = Restraining pressure of brush 
holder against side of brush. 

P = Resultant pressure normal to com- 
mutator surface at brush face. 

= Frictional pull at brush face tan- 
gent to commutator surface. 

Fig. 2 shows a brush operating in 
trailing position, that is, with commu- 
tator revolving away from sharp edge 
of brush face, and Fig. 3 a brush held 
in leading position, with commutator 
revolving toward the sharp angle at its 
face. 6, angle at which brush inclines 
from the radial position, is the same as 
the bevel at the brush face. F, the fric- 
tional pull at the brush face equals 
pressure P, times coefficient of friction 
f between brush and commutator. 


Fig. 4 shows the value of # at vari- 


ous brush angles in the two operating 
positions, trailing and leading. Curves 
are drawn for five different coefficients 
of friction f, 0.10, 0.15, 0.225, 0.30 and 
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Fig. 5—Curves give values by which the brush-holder spring tension is multi- 
plied to determine brush pressure normal to the commutator at the brush face 


0.70. Value a is obtained by formula 


in Fig. 4 and represents the factor by 
which spring tension T is multiplied to 
obtain brush pressure H against its 
holder side. 

For example, assume a brush coeffi- 
cient of friction of 0.15, operating in 
the leading position with its face bev- 
eled 30 deg. Fig. 4 shows corresponding 


value of a to be 0.4, then brush pres- 


sure against its holder side at a 3-lb 
spring tension T is H = 3x0.4 = 1.2 Ib. 
A brush with the same cofficient of fric- 
tion, operating at a 15 deg trailing an- 
gle and same spring tension, would have 
a side pressure H = 3x0.43 = 1.29 lb. 


With trailing operation, A is always 


positive. For leading operation, how- 
ever, all curves cross the zero line. 
Angle represented by the point at which 
a given curve reaches zero value is the 
critical one for a brush having the co- 
efficient of friction represented by that 
curve. At a smaller angle, or an in- 
crease in coefficient of friction, the fric- 
tional pull F away from the brush- 
holder side becomes greater than force 
P tending to hold the brush there. The 
brush, therefore, tips onto its leading 
edge and either chatters or is held out of 
contact with the brush-holder side. 


Freedom of brush motion is ham- 
pered by excessive pressure against its 
holder side. For good operation, side 
pressure should not be more than 0.5 
tension-spring pressure applied to brush 


top. That is, value z should prefer- 


ably not be greater than 0.5, indicated 
on the curves, Fig. 4, by horizontal 
dotted line. From the curves it is easy 
to determine brush-angle and coeffi- 
cient-of-friction combinations at which 
this suggested limit is reached. In cur- 
rent practice brush holders are seldom 
set at trailing angles in excess of 20 
deg. while 15 is a more common set- 
ting. Maximum leading angle in general 
use is 37.5 deg but 30 is probably repre- 
sentative of average practice. 

Equal in importance to freedom of 
radial movement is freedom from a 
tendency to tip and disturb brush con- 
tact on commutator. Since force H is 
always positive in trailing operation, a 
tendency for the brush to tip develops 
only when brush holder’s lower edge is 
too far from the commutator or when 
spring tension tends to push brush top 
away from brush holder’s trailing side. 
Sometimes the top is given a slight 
bevel to keep brush in contact with 
holder’s trailing side. This practice in- 


(Continued on page 154) 
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Plant-Tested 
Methods and Ideas 


for Power Men 


PRACTICAL Kids TO 


We operate a 50-kva 3-phase steam- 
engine-driven ac generator during the 
heating season. When we first started 
operation with this machine we found 
it impossible to maintain good voltage 
regulation, even with full exciter volt- 
age across the field coils. A check 
showed the power factor to be about 
0.63, which accounted for the low 
voltage, because the generator was de- 
signed for 0.80 pf. 

Something had to be done to improve 
the power factor. We could not make 
the necessary change in the production- 
machine motors except at high cost. 
Most of the motors are small and many 
of them drive machines that are loaded 
intermittently. We therefore decided 
that the power-factor improvement job 
had to be done at the power-plant switch- 
board. A 50-kva 720-rpm 0.80-pf second- 
hand generator with a direct-connected 
exciter was purchased at low cost and 
installed to operate as a synchronous 
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OLD GENERATOR IMPROVES POWER FACTOR 


condenser, as in the photo. At maxi- 
mum load on the plant this machine im- 
proves power factor to about 0.90. 

The synchronous condenser is con- 
nected directly to the generator leads 
through a disconnect switch that has 
not been opened since before the ma- 
chine was started. When engine and 
generator are started slowly, the syn- 
chronous condenser comes up to speed 
slowly and pulls into step with the 
generator without the least difficulty. 

Englewood, N. J. R Boettincer 


Repairs Controller With 
Copper Roof Flashing 


BECAUSE OF THE SHORTAGE of equip- 
ment parts and materials many a re- 
sourceful engineer has taken strange 
paths to keep his plant running. Our 
laundry wheel gave up the ghost be- 
cause the middle contact entirely wore 


away on the controller reversing mec!i- 
anism. We operate seven days a week, 
with no time out for repairs, and are 
miles away from another laundry. For- 
tunately, I was able to get the whee] 
going in a short time with a thin strip 
of copper roof flashing, tripled for 
strength, bent to the proper shape and 
slotted to slip under the holding screw. 
Peterborough, N. H. A H Parker 


Shop-Made Drum Locks 
Prevent Oil Thefts 


SMALL BUT CONTINUOUS LossEs by theft 
of lubricating oil, gasoline and solvents 
stored at several exposed points of a 
plant’s yards prompted one superin- 
tendent to find a means of locking the 


drums to make them tamper-proof. 
While the spigots were locked, access 
to the drums was gained through vent 
openings. 

To prevent this, the welder connected 
a 4-in. long nipple of 2-in. pipe to the 
vent in each drum and drilled %4-in. 
holes 90 deg apart through the pipe 
near its free end. To one end of 2-ft 
lengths of 34-in. steel rod he welded a 
chain link at right angles to each rod. 
Free ends of these rods were put 
through a hole in the pipe nipples on 
the vent plugs and the other ends 
locked to the spigots as in the sketch. 
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An advantage of this lock is that the 
plugs May remain unscrewed a turn or 
two for vent purposes while still allow- 
ing the drum to be locked against pos- 
sible theft. 
Pomona, Calif. 


G M WIitson 


Makes One Motor the 
Conditioner of Another 


WHEN OPERATING PLANTS in out-of-the- 
way places an engineer’s head is his 
best friend. In a small machine shop a 
lathe and grinder were driven by a 
7.5-hp de motor and a drill press by a 
1%-hp motor. Commutator of the 
7.5-hp motor was in bad shape and had 
to be trued in a lathe. No lathe was 
readily available but our own. We 
therefore had to find some way to drive 
it to true the commutator. 

We made a 10-in. wood pulley, bored 
a hole in its opposite sides for clamp- 
ing bolts, Fig. 2. We then bored the 
center of the pulley for the lineshaft 
size and sawed it in two for clamping in 
place. With the wood pulley installed 
we connected it to the drill-press pulley 
with some old belting. We then re- 
moved the 7.5-hp motor’s armature 
and with the drill-press motor driving 
the lathe we trued the commutator on 
the armature as in Fig. 1. 

The armature revolved more slowly 


TERMINAL BOARD 


JuNcTION BOXES, unless provided with 
a terminal board, are likely to become a 
tangle of wires like that in Fig. 1. In 


. this box, connections were made in con- 
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than it might in practice but fast 
enough to give the commutator a pol- 
Before we reassembled 


the motor we thoroughly cleaned it and 
undercut the commutator’s mica. 


Great Neck, N.Y. 


S M Etonxa 


SIMPLIFIES ELECTRIC CIRCUIT TESTING 


trol and signal circuits run in under- 
ground conduit, and wires for the same 
circuits run in conduit above ground. 
It was difficult to locate trouble in these 


circuits because of the way the wires 
were tangled in the junction box. 

To correct this condition I installed 
in the junction box a terminal board, 


(45) 


= | 
Wooden 
Bath < 
Temporary 
| belt 
2 
p PZ 
"LA A _ | 
S N | 
| 
/ Drill 
ft Press | 
le SS Sp 
SS 
-ft 
rd. 
ut 
on 
ids 
ch. 
6 


Fig. 2, which is a vast improvement over 
Fig. 1. We have found standard terminal 
boards, which are satisfactory on 110- 
or 220-v ac, may not have sufficient in- 
sulation for 250-v de. When installing 
a de terminal board in a junction box 
exposed to dampness or dirt we use 
every other terminal and mount the 
board 4 in. clear of ground. This in- 
sures high insulation between terminals 
and between terminals and ground. 
Troy, N. Y. LINDGREN 


Metal Spraying Saves 
Turbo-Blower Shaft 


Two 5000-np 60,000-cfm 30-psi turbo- 
blowers supply air to blast furnaces. 
One of these blowers had to operate 
continuously seven days a week so the 


~" 
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units operated alternately to divide 
wear on them. Because of steam leak- 
age at the throttle of one unit when idle, 
moisture accumulated at the shaft pack- 
ing and corroded the shaft, causing car- 
bon packing and shaft to seize. After 
about eight years’ operation shaft sec- 
tions in the packing were worn so that 
a good packing fit could not be main- 
tained. 

To correct this condition a new shaft 
had to be installed or the old one re- 
paired. Under war conditions the blast- 
furnace company could obtain a new 
shaft only on very long-time delivery 
so our engineers were called in to con- 
sider building up the shaft with metal 
spray and resurfacing it to the proper 
diameter. The company decided to 
handle the job in their machine shop, 
but did not have a lathe large enough 
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AIR DRILLS SPEED DRAINPIPE DRILLING 


PHorTo sHOws an engine lathe set up to 
drill holes in 6-in. drainpipes for surface 
condensers. The pipes are 18 ft, 6 in. 
long and require the drilling of 200 
holes. A special holder, designed for two 
properly spaced air-drilling machines, 
is bolted in the compound tool-holder 
slot. Two holes are drilled at one time. 
Hand feed is used to spot the holes and 
the cross feed engaged to drill them. 


With this setup it is necessary to lay 
out only the first hole in each row. A 
micrometer stop attached to the tool- 
holder ways, used with block, plug and 
pin gages, provides accurate spacing. To 
move from one row of holes to another, 
it is only necessary to turn the face 
plate by hand and align drill to layout. 

South Philadelphia, Pa. J BEHAN 

Westinghouse Elec & Mfg Co 


to swing the turbine spindle, so they 
removed the wheels. 

The shaft was then placed in the 
lathe with a steady rest at its center 
after which its corroded sections were 
turned down to an even surface. These 
surfaces were then prepared for metal- 
izing by threading and knurling after 
which they were sprayed with stainless 
steel to build them up to oversize. This 
steel is so hard and abrasive resistant 
that it had to be ground to finished size. 
The drawing shows the metalized area 
on shaft section. These shafts were 
inspected after they had operated one 
year and eight months. The gland sec- 
tions looked practically the same as 


when first installed on the turbine. 

This company now uses metalizing to 
build up motor-armature shafts, piston 
rods, pump rods, pump-shaft sleeves, 
valve stems, crane axles, bronze bush- 
ings, synchronous-motor slip rings, 
gine eccentrics, all of which have given 
longer life than the original material. 
A bronze pump-shaft sleeve was built 
up with stainless steel and after six 
months’ service showed scarcely any 
wear, whereas six months had been 
about the limit of service for a new 
bronze sleeve. 

Long Island City, N. Y. 

W C Rep 
Vice-pres, Metalizing Engrg Co. Inc 
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éutomatic Engine Stop 
Eliminates Fire Hazard 


(UR EXPERIENCE shows that in a plant 
powered by slow-speed engines, oper- 
ating unattended, a main belt may 
break and part of it rub against the fly- 
wheel until it causes a fire.To elimi- 
nate this hazard the superintendent de- 
signed and had installed automatic 
ignition cutouts that function to stop 
the engine when a belt fails. 

As shown in the drawing, each cut- 
out consisted of a wire stretched under 
the belt. One end of the wire is dead- 
ended and the other connects to metal 
plate P resting on metal bracket B. 
Weight WV is made of 12-in. length of 
114-in. shafting to which is welded an 
8-in. length of 34-in. steel rod. Guides 
G hold the weight vertical while its 
lower ends rest on plate P. 

Top end of weight VW connects by a 
wire to the release pin that short cir- 
cuits the ignition-system magneto. If 
the belt breaks it drops on the horizontal 
wire and pulls plate P from under 


- 


weight W, which drops through a hole 
in bracket B and short circuits the 


ignition magneto to stop the engine. 
Pomona, Calif. G M Witson 


AUXILIARY BLOWDOWN LINE PROTECTS HRT BOILERS 


fired with oil, gas or pul- 
verized coal are frequently pitched 
toward the front end to avoid overheat- 
ing the blowdown pipe at the shell’s 
rear end. It is common practice to 
blank off the rear blowdown connec- 
tion with a pipe plug threaded into the 
riveted pad and then welded for tight- 
ness. Sometimes the riveted pad is 
removed and a plate riveted or welded 
inside the shell over the blowdown 
opening. 
When the rear blowdown connection 


is blanked off, one is provided in the 
front end in the bottom of the shell. 
This connection must be protected 
against overheating by arching the re- 
fractories over it or by other designs 
that give the required protection. This 
connection is necessary for draining the 
boiler pitched lower at the front end, 
but it does not prevent sediment ac- 
cumulating at the rear end. Circulation 
of boiler water carries sediment to the 
rear end where it is deposited and may 
bake to a hard scale. This causes over- 
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heating and distortion of the shell 
plate, because fuels burned in suspen- 
sion cause quite high temperature over 
the entire length of the shell. 

To remove loose deposits of sludge 
from the rear end of the shell install an 
auxiliary blowdown line inside the 
boiler, as in the diagram. Being inside 
the boiler, the auxiliary pipe does not 
have to be protected against overheat- 
ing. Pipe installation can be made easily 
with a conventional feed-pipe bushing 
in the front head. Clamp the pipe to a 
through-to-head stay and locate it so 
as not to interfere with inspection or 
cleaning of the boiler. That is, the 
auxiliary blowdown pipe should not be 
between the stays except at the cross- 
over at the rear end. 

When installing an auxiliary blow- 
down pipe observe inspection laws re- 
garding pipe size, strength and con- 
nections, number and type of valves, 
and other details. Use the auxiliary 
line often enough to prevent serious 
sludge accumulations at the boiler’s 
rear end. Frequency of auxiliary blow- 
downs can be determined best by trial 
and periodic examinations of the 
boiler’s internal surfaces. Under aver- 
age operating conditions, blowing down 
through the auxiliary line for one min- 
ute once each 24 hr of boiler operation 
should be sufficient. 


Canton, Mass. Harry M Sprinc 
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Exercise your engineering wits by submitting answers to these questions fresh from the plant. Suitable 
material will be fox answers by sketches or. pay 


1—Needs Help on 
Pulverized Coal Firing 


I aM FACED with the problem of writing 
operating instructions for our new pul- 
verized-coal-firing equipment. We have 
one unit for each boiler with a spare 
for emergencies that is piped to all 
burner lines. I am well supplied with 
information on the mechanical opera- 
tion of this equipment and mainly in- 
terested in the safety measures followed 
by other engineers. 

For instance, what is the permissible 


drying-air temperature when it enters or 
leaves the mill? What can be done to 
prevent fires in coal piping? What 
causes fires and what is the best way to 
extinguish them? Should the practice of 
lighting a burner from another or from 
the hot refractory be absolutely pro- 
hibited or just warned against? I have 
certain ideas about these points but 
would like to have the advice of other 
engineers.—FCL 


2—Why Does Ice Crack? 


WE EXPERIENCE considerable trouble with 
cracked cakes when we harvest our ice. 
Varying brine temperature between 12 
and 16 F does not correct the trouble. 
We have been advised to use CO, in 
the water before putting it in the cans. 
Is this considered good practice, and if 
so how is the gas piped to the filling 
tank? It is my understanding that CO, 
in water corrodes pipelines. Does it cor- 
rode ice cans? 

At present the cracking causes us con- 
siderable loss, and we would like sug- 
gestions as to what may be causing it 
and what possible corrections we can 


make.—_F SW 


Can We Stop 
These Pipe Failures? 


(Thies te Question 1 from the November 
issue, with best answers from readers.) 


Water supply for our laundry comes 
from an 8-in. main at 100 to 150 psi 
through a 2-in. branch fitted with a pres- 
sure-reducing valve. This valve reduces 
supply pressure to 55 psi for direct feed 
to washing machine. On washing ma- 
chine side of the reducing valve a 4x48- 
in. air chamber connects to the water 
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line as a protection against violent 
surges in the line. 

Amount of water drawn to fill the 
washing machines varies from 50 to 200 
gal and when full mark is reached the 
regulating valve closes suddenly. 

We have considerable trouble with 34- 
in. lead bends, connected to the 8-in. 
line about 300 ft from the laundry, that 
burst open, presumably from excessive 
pressure. Is this trouble caused by the 
quick-closing pressure-regulating valve? 
What can we do to eliminate the 
trouble? —GFJ 


Make Pressure Survey 


I succest that GFJ use an engine indi- 
cator to take pressure readings at as 
many points as possible, covering sev- 
eral cycles of washing-machine opera- 
tion. This determines whether the re- 
ducing valve is actually causing the 


surges, and the value of instantaneous 
pressure variations. Secure an auto- 
matic record by arranging a slow-speed 
drive to move the drum or by mounting 
a clock-driven chart at the proper angle. 

If the reducing valve is definitely the 
cause, slow its operation by throttling 
the control line with a needle valve. 
Also it may be possible to slow down 
the operating valve on washing ma- 
chines or change the type of seats to 
keep changes in flow rates within 
limits that do not dangerously disturb 
line pressure. 

A bleeder line can be taken from the 
system to other equipment to give a 
minimum flow that reduces pressure 
variation caused by valve operation. 

St. John, N.B. C G Crark 


Lead Bends Act 
As Safety Valves 


IF THE FLOW to the washing machines 
is 100 gpm the added pressure in the 
8-in. main may approximate 34 psi. If 
the flow is 200 gpm the added pressure 
may approximate 64 psi, and the actual 
maximum pressure during water surges 
may be from 180 to 215 psi. 

If the quick-closing valve with its 
instantaneous-closing characteristics is 
to be left unchanged, take either of the 
following steps to prevent ruptured 
lead pipes: 

(1) Install an air chamber on the 
8-in. main close to the washing-machine 
takeoff. The present air chamber is 
of little value in dampening pressure 
surges in the 8-in. main. 

(2) Replace the lead bends with 
other pipe having adequate strength to 
withstand the line pressure plus the in- 
creased pressure developed when water 
hammer occurs. 

The Lead Industries Association 
states that extra strong lead pipe has 
a safe working pressure of 75 psi. 
while double extra strong safely with- 
stands constant water pressures of 100 
psi. 

GFJ should realize that the lead 
bends are acting as a safety device. 
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Their rupturing prevents destructive 
pressures on the 8-in. main. If the lead 
pipe is replaced with stronger material 
pressure on the main may increase un- 
less an adequate air chamber is pro- 
vided, or a slow-closing valve installed. 


University City, Mo. W V Weir 


Put Air Chamber 
On the 8-In. Main 


CONNECT THE AIR CHAMBER on the 8-in. 
main side of the reducing valve and use 
2'o- or 3-in. pipe for the connection, 
keeping it short and without bends. Be 
sure the air chamber contains air. It 
will help if the quick-closing valve is 
slowed down but the trouble can be 
overcome with an air chamber if it is 
large enough and the air cushion main- 
tained. 


Carlsbad, N. M. E A Roserts 


Eliminate the Surges 


BRANCH FAILURES on the 8-in. main are 
caused by excess pressure from water 
hammer which originates at the wash- 
ing machines. The 4x48-in. air cham- 
ber installed on the washing-machine 
side of the reducing valve protects the 
2-in. branch line when the washing- 
machine valve closes suddenly. Yet 
when this happens the pressure-reduc- 
ing valve must also close suddenly to 
prevent high pressure in the 2-in. line. 
The violent surges are transferred to 
the 8-in. main. 

Protect the 8-in. main by installing 


(1) an air chamber on the main or 
(2) a relief valve to prevent excessive 
pressures building up. It would be 
much simpler to prevent these violent 
surges by adjusting the filling valves 
*at the washing machines so that they 
close at a slower rate. A difference 
of only a few seconds makes the differ- 
ence between smooth operation and 
violent surges. 


Brooklyn, N.Y. Joun SALvIANI 


Install a Bypass Line 


FarLure of the 34-in. pipes is caused by 
the sharp pressure wave when reducing 
valve closes. Bypass the 2-in. pressure- 
reducing valve with a 14-in. pipe having 
another reducing valve set to close a few 
psi above the 2-in. valve. This will elim- 
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inate the water hammer because the 
volume of water flowing through after 
the 2-in. valve closes has very little 
kinetic energy. 

A second method is to install a relief 
valve ahead of the pressure-reducing 
valve, sketch 1-A. Relief-valve setting 


should be about 10 psi above line pres- 
sure. This prevents an excessive surge 
in line pressure, and failure of piping. 
A third method is to put an air 
chamber on the inlet as well as the 
outlet of the pressure-reducing valve. 
West New York, N. J. 
Antonio D1 Lorenzo 


Relocate Air Chamber 


GFJ sHoutp cHeck the wall thickness 
of the lead bends. For the pressure 
indicated, a 34-in. lead pipe should be 
at least 0.29 in. thick, and even a little 
heavier would be better. 

There is no doubt that the trouble can 
be traced to the quick-acting pressure- 
reducing valve. There are slow-acting 
valves on the market that probably 
would be more satisfactory. 

If the present air chamber has sufh- 
cient strength to allow operation at the 
higher pressure, I suggest connecting 
it to the high-pressure side of the pres- 
sure-reducing valve. 


Kalamazoo, Mich. E E Norman 


Use Stronger Pipe Bends 


ALLOWABLE WORKING STRESS in ex- 
truded lead pipe containing 6% anti- 
mony is about 400 psi at 68 F and only 
slightly over half that at 180 F. Water 
hammer has only minor effect on the 
connections at the main but could be 
expected to expend its energy at the 
house end of the service line. 


(Continued on page 146) 


Will This Pump 
Do the Job? 


(This ie Question 2 from the November 
issue, with best answers from readers.) 


Cooling water at 15 psi flows through 
a double-pipe 2-section cooler and out 
a 2.in. discharge line to the sewer. We 
would like to save this water by elevat- 
ing it to a storage tank 40 ft high with 
a centrifugal pump having a 2-in. suc- 
tion. The pump is direct connected to 
a 5-hp 1720-rpm motor. 

We have no other data on the pump 
and would like to know how we can 
determine whether it will do the job. 
Interference to flow through the cooler 
cannot be tolerated, but increased veloc- 
ity will be beneficial. Can we operate 
this setup automatically?—PC] 


Piping Depends 
On Several Factors 


Yes, THE PUMP can be used as PCJ sug- 
gests but piping layout depends on 
whether (1) overhead tank can be con- 
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nected to house line, (2) house demand 
is sufficient to keep pump running con- 
tinuously and (3) demand permits 
operating the pump automatically. 

I suggest that the pump be connected 
ahead of the cooler and the cooler dis- 
charge, fitted with an automatically 
controlled sewer branch, be piped di- 
rectly to overhead tank. 

House supply then comes from over- 
head tank until the pressure falls below 
that in city mains. A check valve in 
the city line then opens to supply water 
to the building and cooler. 

Kearny, N. J. Grorce McNatiy 


Check Pressure 
of Pump Suction 


Onty way for PCJ to determine 
whether his pump is suitable for the 
job is to make a test, sketch 2-A. With 
the motor at rest, close valves 1, 2, and 
3 and turn on water supply to the 
cooler. Vent the entrapped air and fill 


the pump-suction line with water, using 
either valve 2 or priming cocks on the 
pump. Reclose valve 2 and start pump- 
driving motor. Open valve 3. 

If gage B indicates less than 25 psi, 
pump is not suitable for the job. If it 
indicates more than 25 psi, open valve 
2 until gage B indicates 25 psi or until 
the valve is full open. With valve 2 
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adjusted as described, open valve 1 and 
observe the pressure in pump suction 
line. If it is positive, the pump is re- 
stricting flow through the cooler. If 
suction pressure is negative the pump 
tends to increase flow through the 
cooler. Observe motor current on the 
ammeter C to determine if motor is 
overloaded. The discharge pressure of 
25 psi makes adequate allowance for 
pipe-friction loss and assures delivery 
of water to the storage tank 40 ft above 
the pump. 

To operate this setup automatically, 
install a check valve in the pump dis- 
charge line‘*and connect the pump 
motor to power line that feeds equip- 
ment which the cooler serves. Then 
when the equipment is started the pump 
will start and operate automatically. 
In the event that remaining equipment 
is steam driven, the only manual opera- 
tion necessary will be closing and open- 
ing the motor switch. 


HAZLETON, Pa. R H Swoyer 


Use Solenoid Bypass 


Test setup in sketch 2-B shows how to 
test the pump for the job. The dis- 
charge should be throttled to the point 
where the pump is handling all the 
water coming from the cooler. If the 
pressure gage between pump discharge 
and throttling valve shows a pressure 
of 25 psi (gage) or more without over- 
loading the motor, the pump has 
enough capacity and is in condition to 
do the job. 

Pipe the cooler discharge to the pump 
suction so that any remaining pressure 
in the main supply line can be thus 
efficiently utilized. The tee connection 
is provided so that if the pump is not 
in use, discharge from the cooler can 
be run to the sewer. The system can 
be made automatic by using a solenoid- 
operated valve on the sewer branch. 
Connect the coil across the motor line 
so that when the motor is started valve 


closes and the pump then delivers water 


to the overhead tank. 


Condenser Test Setup 


Discharge, 


Pressure gage, 
Tank, 


Piping Hookup 

Overhead tank 
Water in Condenser 
Pump, 
2-in. 


116 (50) 


Magnetic switch. 


Condenser-woter outlet, 
4 


Supply 
line 


Overflow line. _ 


Discharge line 


It will probably be necessary to use 
a valve on the discharge to regulate the 
amount of flow through the cooler as 
the pump may handle more water than 
now goes through the cooler. 

If the piping between tank and pump 
is short and direct a 2-in. pipe will 
probably be large enough. If the run 
is long with numerous bends and fit- 
tings a 24%-in. line will be necessary to 
reduce friction drop. 


Brooklyn, N. Y. Joun Satviani 


Install Float Switch 
In Overhead Tank 


Wirn a 2-1n. sucTIoN it is not likely 
that the pump is designed to pump 
over 275 gpm, and at that flow, with a 
5-hp motor, the head would be about 
45 ft. This is hardly enough excess 
pressure to overcome friction loss in the 
piping. 

Relation between impeller diameter 
and head it will produce is indicated 
thus 

(rpm X d)* 

3,390,000 
where 

d = diameter of impeller, in. 

h = head developed by pump, ft 
rpm = speed of pump 
If impeller diameter is 8 in., head de- 
veloped will be 55.8 ft. 

Discharge from the cooler can be 
connected directly to the pump suction 
with a solenoid-valve-controlled branch 
line discharging into the sewer. Also 
provide the overhead tank with a float 
switch, connected to both motor and 
electrically operated valve. When the 
water recedes to a predetermined level 
in the overhead tank, the float switch 
energizes the motor and closes the 
sewer valve. 


Kalamazoo, Mich. E E Norman 


Check Head Pressure 
of the Pump 


FROM INFORMATION SUBMITTED by PCJ 
it is evident that this pump was de- 
signed for greater head pressure than 
he requires. Whether the pump is in 
good condition can be easily ascertained 
with a homemade setup comprising two 
oil barrels, a pressure gage and a valve 
connected on the pump discharge to 
enable PCJ to plot a head capacity 
graph. An automatically controlled 
hookup is simple and sketch 2-C is 
self-explanatory. 
Cart BACHMANN 
Glenwood Springs, Colo. 


Suggests Smaller Impeller 


THE pump probably has a 11-in. dis- 
charge and will handle 60 to 75 gpm 
against a 150-ft head with a 5-hp motor. 
At 40-ft head the motor would handle 
about 350 gpm, but the pump could not 
handle it. 

At 15 psi there would be a flow of 20 
to 30 gpm through the cooler. This 
can be increased materially by using 
the pump, but even then it might be 
advisable to put a slower motor on the 
pump er to turn down the impeller for 
a lower head. 

I suggest that the pump be installed 
ahead of the cooler and the discharge 
piped to the elevated tank. Combina- 
tion of head through the cooler and 
head to the tank might work out nicely 
for the pump, and if too much water 
is forced through the system the im- 
peller can then be reduced in diameter 
and a nice balance obtained. The sys- 
tem can be made automatic, either to 
start and stop with the compressor 
motor or by a temperature or pressure 
relay. 

Carlsbad, N. M. E A Roserts 
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Make Field Test 


IF PUMP PERFORMANCE CURVES cannot 
be obtained make a field test to de- 
termine head-flow characteristic and 
power requirements. Sketch 2-D shows 
one simple method. A stop watch times 
the filling of calibrated barrel. Start 
with pump running by swinging pipe 
over at each new flow rate from shutoff 
to full flow. Plot test results as shown. 
From details of the proposed line to 
overhead tank, system head can be 
calculated and plotted. Intersection of 
head curves indicates the maximum 
flow possible. 

Head (ft) at each flow rate = 


3 a= 2 


Where V, and V, are velocities in ft 
per sec and g is acceleration of gravity. 
Run two tests at each flow rate from 
shutoff to wide open and plot total 
head against flow. Gage readings in 
psi times. 2.31 equal head in ft. Head 
at zero flow (point A) = 

U? 
where: 
aX DX rpm 
12X60 
D = impeller diameter in inches. 

If no electrical meters are available 
determine power input from formula: 
hp = 8.33 X gpm x total head divided 
by 33,000 x 0.6 if pump has a closed 
impeller and gpm and head are taken 


U equals 


from the graph. If impeller is open, 
substitute 0.3 instead of 0.6. 

If a field test cannot be made, calcu- 
late head at no flow approximately from 
impeller diameter and speed. Impeller 
type and design determine shape of 
head curve. 

If cooler outlet does not have to be 
visible and cooler and pump casing 
can safely stand the extra pressure in- 
stallation can be made as indicated to 
give automatic control. Flow rate is 
set by adjusting the discharge gate 
valve. Otherwise sump service with a 
float switch and priming equipment for 
on-off control is indicated. The condi- 
tions with 15 psi at pump inlet and 
added resistance of cooler to system 
head curve give a new operating point 
as indicated by dotted lines on the 
graph. Flow rates below this maximum 
are obtained by throttling the pump 
discharge. 

St. John, N. B. C G Criark 


Determine the 
Cooler Discharge 


FLOW THROUGH COOLER should first be 
determined by running discharge from 
the coils into a tank or barrel. Then 
record filling time. 

To test the pump equip the discharge 
with a pressure gage and a suitable 
valve for throttling. The suction should 
be connected to the 15-psi water pipe 
and the discharge should be piped ‘so 
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that the same tank used for measuring 
cooler flow can be used. 

Operate at normal speed and deter- 
mine shutoff pressure. This must exceed 
35 psi. If in excess of 35 psi, open the 
discharge valve until this pressure is 
obtained, then push measuring tank 
under discharge. Tank should fill as 
rapidly as when testing flow from 
cooler. 

If pump is not operating at its de- 
signed head in this setup, the resulting 
efficiency will be impaired. Difference 
in power costs will probably pay for a 
pump designed to fit the conditions. 

Hamilton, Ont. J A CouLpEen 


Operate Pump 
Intermittently 


ASSUME THAT TOTAL FLOW through the 
cooler is 50 gpm. To raise this water 
through a 50-ft total head at an efficiency 
of 50% would require approximately 
1.26 hp. It is evident that the power 
required to handle the load is con- 
siderably under motor capacity. 

Not having the pump characteristics, 
PCJ can ascertain its delivery and head 
by connecting it up with a supply and 
installing a valve and pressure gage on 
the discharge. To get reasonable effi- 
ciency from the unit install a tank be- 
tween the pump and eoils, with a float 
control, so that pump may be operated 
intermittently at near its rated capacity; 
otherwise it will be necessary to throttle 
the discharge materially. Locate the 
pump so that its suction is under posi- 
tive head and place regulating valves 
only in the discharge line. 


Oak Ridge, Tenn. IA BurtcHer 


Use Float for 
On-and-Off Operation 


Best way for PCJ to test his pump is 
to connect it to a water source with the 
same characteristics it is to operate 
under. Connect a water meter, pressure 
gage and valve in the discharge line. 
Calculate the total dynamic head that 
pump must work against and convert 
it to psi pressure. 

Start the pump with discharge valve 
shut, read the water meter, record the 
time and open the discharge valve until 
pressure gage indicates total discharge 
pressure computed. At the end of an 
hour subtract the meter difference and 
divide by 60 to get gpm. If a water 
meter is not available, discharge into a 
tank of known capacity. 

If the pump connects direct to the 
cooler it must run continuously, but if 
the cooler discharges into a sump, pump 
motor can be float-controlled. 

Baltimore, Md. C W Parks 
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22—How to Use Steam 


Twenty-second in a series that is running 
in every number of Power. From long 
experience as a professional and practical 
engineer, Alex Higgins, of Calgary, Al- 
berta, Canada, asks and answers ques- 
tions regarding power equipment. 


Q 1—What is steam? 


A—Steam is water in a semi-gaseous 
condition. Though it obeys to some ex- 
tent the simple laws governing the be- 
havior of true gases, it is a vapor rather 
than a gas, that is, a substance between 
the purely liquid and gaseous forms. 


Q 2—Explain how steam is generated 
from water in a steam boiler. 


A—Furnace heat is conducted 
through the metal of plates and tubes, 
heating water directly in contact with 
the metal. This heated water, being 
now lighter than the colder water above, 
rises and the colder water flows down- 
ward to take its place. By the con- 
vection currents thus set up, the whole 
mass of water is gradually heated to the 
boiling point, when further addition of 
heat changes it into steam. There is no 
change of weight in the process; one 


pound of water changes into one pound 
of steam. 


Q 3—Upon what does the boiling point 
of water depend? 


A—lIt depends upon the pressure ex- 
erted on the water. At sea level the 
boiling point of water under atmos- 
pheric pressure (14.7 psi abs) is 212 F. 
As pressure decreases, the boiling point 
decreases and, as pressure increases. 
the boiling point increases. Thus at 
10 psi abs, the boiling point is 193.21 F. 
At 20 psi abs, the boiling point is 
227.96 F. 


Q 4—In connection with the generation 
of steam, what is meant by sensible 
heat? 


A—lIt is heat added to water to bring 
it from 32 F to boiling point. Tem- 
perature rise can be measured on a 
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thermometer and felt by the physical 
senses. Hence the name, sensible heat. 


Q 5—What is the latent heat of steam? 


A—This is the amount of heat re- 
quired to convert water at the boiling 
point into steam at the same tempera- 
ture and pressure. The word Jatent 
means hidden and is applied here be- 
cause there is no indication of the 
effect of adding heat other than the 
change in state from a liquid to a 
vapor. 


Q 6—What is the total heat of steam? 


A—This is the sum of the sensible 
heat and latent heat. The latest steam 
tables use the word enthalpy to replace 
heat in the expressions just defined. 
Thus sensible heat becomes enthalpy 
of the liquid, latent heat becomes en- 
thalpy of evaporation and total heat. 
enthalpy of steam. Water or steam at 
the boiling point is said to be saturated. 
Table I on the next page uses the ab- 
breviation “Sat liquid” for heat of liquid 
or sensible heat, “Evap” for latent heat. 
and “Sat vapor” for total heat. all 
under the general heading enthalpy. 


Q 7—What is saturated steam? 


A—It is steam as it is generated 
from water, just barely on the steam 
side of the fence, so to speak. Any 
loss of heat without a corresponding 
drop in pressure immediately starts to 
condense it back into water. 


Q 8—What is dry saturated steam? 


A—lIf the saturated steam, as gener- 
ated from water, contains no moisture 
in suspension (that is, no fine drops of 
liquid water as in fog) it is said to be 
dry. If it contains moisture it is called 
wet steam. Completely dry steam is 
invisible. The white, foggy appearance 
of most steam discharged to atmos- 
phere is caused by particles of liquid 
water in suspension. 


Q 9—What is meant by quality of 
steam? 


A—The term quality refers indirectly 


Tables 


to the amount of water or unevaporated 
moisture in steam. If it is perfectly 
dry, its quality will be 100%, but if it 
contains, say 2% of moisture, its qual- 


ity will be 100 — 2 = 98%. 


Q 10—How is the quality of steam de- 
termined? 


A—It is determined by means of an 
apparatus called a calorimeter. There 
are three types: the barrel calorimeter, 
a primitive type and not very accurate; 
the throttling calorimeter, which deter- 
mines percentages up to about 7% at 
400 psi gage, and the separating calo- 
rimeter which has a wider range and is 
as a rule more accurate than the first 


two. (See Q 28.) 


Q 11—What is superheated steam and 
why is steam superheated? 


A—It is steam at a temperature 
higher than the saturation temperature 
for the given pressure. Steam is super- 
heated by passing saturated steam 
through tube coils exposed to furnace 
heat: Steam thus raised in tempera- 
ture, or superheated, will have to drop 
in temperature by the amount of its 
superheat before it begins te condense. 
This is of considerable benefit in power 
plant operation as it allows for radia- 
tion loss of heat in steam piping, les- 
sens danger of damage from water 
hammer in pipelines and engime cylin- 
ders, improves thermal efficiency of 
engines and turbines and reduces the 
bad effects of excessive moisture in the 
low-pressure stages of steam turbines. 


Q 12—What 
tables? 


A—tThey are tabulated values of va- 
rious properties of saturated steam such 
as boiling point (saturation tempera- 
ture), specific volume (volume of 1 |b 
in cu ft), sensible heat (enthalpy of 
saturated liquid). latent heat (enthalpy 
of evaporation) and total heat (en- 
thalpy of saturated vapor or of 
superheated vapor), calculated for a 
wide range of pressures. Absolute 
pressures are used in steam tables be- 


are saturated steam 
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YOU CAN SOLVE 


THAT SPECIAL HEATING PROBLEM 


Do you want to heat the cab of a traveling crane... or an isolated 

watchman’s hut... or a corner in some loft? Do you want to “spot 

heat” a moving member in a special machine, or a plastic press, : 
or a folding machine, a glue cooker or a shoe stitcher or a warm- 
ing oven? Do you want heat that you can turn on and off at the 
touch of a button? Then you will be interested in Cutler-Hammer 
Electric Heat, tool of a thousand uses, capable of being shaped, 
applied and controlled in more ways than perhaps you ever thought 
possible. You may also be interested in the judgment of plant ex- 
ecutives and machine designers who know the importance of the 
correct, efficient and economical solution of such heating problems. 
They have found that Cutler-Hammer’s specialized knowledge in 
this field, dating from 1910, has been directly instrumental in secur- 
ing to them the utmost advantages of the electric heating method. 
Why not write Cutler-Hammer today for details of Cutler-Hammer 
Electric Heat? CUTLER-HAMMER, Inc., 1361 St. Paul Ave., Milwaukee 
1, Wisconsin. Associate: Canadian Cutler-Hammer, Ltd., Toronto, Ont. 
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cause gage pressures are based on at- 
mospheric pressure, which varies with 
altitude and weather conditions. All 
quantities in Tables | and II refer to 
one pound of water or dry and sat- 
urated steam. ‘Temperatures are in 
degrees Fahrenheit. Enthalpy is in 
Btu. Enthalpy of the liquid or of steam 
is the amount of heat required to pro- 
duce the given water or steam, start- 
ing with water at 32 F. 

At atmospheric pressure (14.7 psi 
abs) enthalpy of the saturated liquid 
is 212 — 32 = 180 Btu or temperature 
of the water less 32 degrees. 


Q 13—What does a study of steam 
tables show? 


A—tThe tables show that each pres- 
sure has a corresponding boiling point 
and, as the pressure rises: 

a. boiling-point temperature rises also 
b. sensible heat increases 

c. latent heat decreases 

d. total heat increases slowly until pres- 
sure is approximately 450 psi abs; then 
decreases slowly until pressure ap- 
proaches the so-called critical point, 
about 3200 psi). 


Q 14—What would be the effect of a 
sudden rise or a sudden drop in pres- 
sure in a closed vessel containing steam 
if there were no temperature change? 


A—Pressure rise without a corre- 
sponding temperature rise would cause 
some of the steam to condense, as the 
temperature would then be below the 
boiling point corresponding to the 
pressure. A drop in pressure would 
cause the steam to become superheated 
because its temperature would then be 
above the boiling point temperature 
corresponding to the pressure. 

If the pressure drop takes place in a 
boiler where the steam is in contact 
with the water from which it is gen- 
erated, some of the water will evapo- 
rate into steam because of the lowered 
boiling point. If the lowering of pres- 
sure is brought about very suddenly by 
the rupture of some part of the boiler 
much of the water in the boiler may 
instantly flash into steam, causing a 
disastrous explosion. As one pound of 
steam at atmospheric pressure occupies 
about 1600 times the space occupied 
by one pound of water, the explosive 
energy released by such a sudden pres- 
sure drop would be tremendous. 


Q 15—Compare the use of steam for 
power and for heating purposes. 


A—An examination of Tables I and 


II shows that the greater part of the 
total heat necessary to convert water 
into steam is used up, not in raising 
temperature but in changing the boil- 
ing liquid into a vapor, and this latent 
heat is not given back by the steam 
unless it is condensed into water. 

In a heating system, the steam con- 
denses into water in the radiators or 
heating coils, and in doing so gives up 
its latent heat. Thus the greater part 
of the heat in steam does useful work 
when steam is used for heating pur- 
poses, and the system therefore has a 
high efficiency. 

In a power plant, where steam is used 
for power purposes, the engine ex- 
haust is still in the form of steam, and 
contains the greater part of the original 
quantity of heat in the steam. 


Q 16—What is the critical temperature 
and pressure of steam? 


A—If steam is generated under con- 
ditions where pressures do not exceed 
several hundred pounds per square inch 
and the pressure could be suddenly 
raised a few pounds without a corre- 
sponding rise in temperature, some of 
the steam would be condensed or lique- 
fied because the boiling temperature 
would now be higher. If however, the 
pressure were allowed to rise to 3206.2 
psi abs, with a corresponding tempera- 
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TABLE I—PROPERTIES OF SATURATED STEAM 
Specific vol Enthalpy | Specific vol Enthalpy 
Abs press| Temp Abs press| Temp 

— Sat Sat Sat Sat 5] — > Sat Sat Sat Sat 
Pai F liquid vapor liquid Evap vapor Psi F | liquid vapor liquid Evap vapor 
0.50 79.58 0.01608 641.4 47.6 1048.8 1096.4 150 358.42 0.01809 3.015 330.5 863.6 1194.1 
10 101.74 0.01614 333.6 69.7 1036.3 1106.0 160 363.53 0.01815 2.834 335.9 859.2 1195.1 
2.0 126.08 0.01623 173.73 94.0 1022.2 1116.2 170 368.41 0.01822 2.675 341.1 854.9 1196.0 
3.0 141.48 0.01630 118.71 109.4 . 1013.2 1122.6 180 373.06 0.01827 2.532 346.1 850.8 1196.9 

152.97 0.01636 1127.3 377.51 0.01833 350.8 846.8 1197.6 
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; 200 381.79 0.01839 2.288 355.4 843.0 1198.4 
6.0 170.06 0.01645 = 61.98 138.0 996.2 1134.2 250 400.95 0.01865 1.8438 376.0 825.1 1201.1 
78 176.85 0.01649 53.64 144.8 992.1 1136.9 300 417.33 0.01890 1.5433 393.8 809.0 1202.8 
6.0 182.86 0.01653 47.34 150.8 1139.3 350 431.72 0.01913 1.3260 409.7 794.2 1203.9 
9.0 188.28 0.01656 42.40 156.2 985.2 1141.4 400 444.59 0.0193 1.1613 424.0 780.5 1204.5 

450 456.28 0.0195 1.0320 437.2 767.4 1204.6 

10 193.21 0.01659 38.42 161.2 982.1 1143.3 

500 467.01 0.0197 0.9278 449.4 755.0 1204.4 

15 213.03 0.01672 26.29 181.1 969.7 1150.8 

90796 90088 1062 9601 11963 600 486.21 0.0201 0.7698 471.6 731.6 1203.2 

700 503.10 0.0205 0.6554 491.5 709.7 1201.2 

25 240.07 0.01692 16.303 2085 952.1 1160.6 

800 518.23 0.0209 0.5687 509.7 688.9 1198.5 
30 250.33 0.01701 13.746 218.8 945.3 1164.1 
40 267.25 0.01715 10.498 236.0 933.7 1169.7 


50 281.01 0.01727 8.515 250.1 924.0 1174.1 1000 544.61 0.0216 0.4456 542.4 649.4 = =:1191.8 
60 292.71 0.01738 7.175 262.1 915.5 1177.6 1100 556.31 0.0220 0.4001 557.4 630.4 1187.8 
70 302.92 0.01748 6.206 272.6 907.9 1180.6 1200 567.22 0.0223 , 0.3619 571.7 611.7 1183.4 
80 312.03 0.01757 5.472 282.0 901.1 1183.1 1300 577.46 0.0227 0.3293 585.4 593.2 1178.6 

320.27 0.01766 i . 1185.3 1400 587.10 0.0231 0.3012 598.7 574.7 1173.4 


100 327.81 0.01774 1187.2 1500 $96.23 0.0235 611.6 1167.9 
110 334.77 0.01782 4.049 305.7 883.2 1188.9 2000 635.82 0.0257 0.1878 671.7 463.4 1135.1 
120 341.25 0.01789 3.728 312.4 877.9 1190.4 2500 668.13 0.0287 0.1307 730.6 360.5 1091.1 
130 347.32 0.01796 3.455 318.8 872.9 1191.7 3000 695.36 0.0346 0.0858 802.5 217.8 1020.3 
140 353.02 0.01802 3.220 324.8 868.2 1193.0 | 3206.2 705.40 0.0503 0.0503 902.7 0 902.7 


(Condensation by permission from “‘Thermodynamic Properties of Steam’’ 


by Keenan and Keyes, published by John Wiley & Sona, Inc) 


53} 


POWER e 


January, !945 


120 


40 YARWAYS Serve Ault & Wiborg Co. 


Leading Manufacturer of Industrial Varnishes 


**Whenever we use a trap, it’s a Yarway. They’re so compact we can 
squeeze them in most anywhere. We put Yarways on our jacketed 
kettles, unit heaters and tracer lines—then forget them. The 
maintenance in four years has been nothing.” 

So writes Mr. Keethler, Plant Superintendent, and his experience 
is typical of many users of over 350,000 Yarways in plants of all 
types from coast to coast. 

The reasons for this satisfaction are simple and basic. Yarways 
have but one moving part, a simple valve ...no floats, buckets, 
bellows, or diaphragms. The trap body is machined from cold 
rolled steel bar stock...rugged, built to /-a-s-t. As to size, 
Mr. Keethler has expressed it perfectly, ““We can squeeze them in 
most anywhere.” 

When Yarways are installed, equipment gets hotter sooner and 
stays hot...has greater sustained heating efficiency. This is 
because when the condensate load is heavy, Yarways discharge 
continuously until the lines and jackets are cleared. Then, when 
equipment reaches the working temperature the discharge is 
intermittent, keeping it at peak performance. 

Yarways are inexpensive. Their cost is often no more than that of 
repairing other type traps. 


Try one or two. A nearby Mill Supply Deaier handles: Yarway 
Impulse Steam Traps—or, write for Catalog T-1739. 


YARNALL-WARING COMPANY * 100 Mermaid Ave., Phila. 18, Pas 
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(Continued from page 120) . Temperature, degrees F 
Abs Press = 


pressure would cause the steam to con- 

dense. At this point the density of 15 
water and steam is the same, and latent (213.03) 
heat of evaporation disappears entirely. -_ 
Hence, if water under a pressure of (227.96) 
4206.2 psi abs is heated to 706 F it “ 
changes into steam there without fur- (267.25) 
ther application of heat. These two 
values, 3206.2 psi abs and 706 F, are 
known as the critical pressure and criti- 
cal temperature of steam. It is impos- 
sible for water to exist as a liquid at 


any temperature above 706 F. 100 
(327.81) 


0.02 26.29 37.99 41.99 45.98 49.97 53.95 
181.1 1150.8 1287.1 1334.8 1383.1 1432.3 1482.3 
0.3135 1.7549 1.9238 1.9711 2.0147 2.0554 2.0936 


0.02 20.09 . 28.46 31.47 34.47 37.46 40.45 
196.2 1156.3 1286.6 1334.4 1382.9 1432.1 1482.1 
0.3356 1.7319 . ‘ 1.8918 1.9392 1.9829 2.0235 2.0618 
0.017 10.498 - 14.168 15.688 17.198 18.702 20.20 
236.0 1169.7 \ -5 1284.8 1333.1 1381.9 1431.3 1481.4 
0.3919 1.6763 A 1.8140 1.8619 1.9058 1.9467 1.9850 


0.017 7.175 . , 9.403 10.427 11.441 12.449 13.452 
262.1 1177.6 <! -6 1283.0 1331.8 1380.9 1430.5 1480.8 
0.4270 =1.6438 J 1.7678 1.8162 1.8605 1.9015 1.9400 


0.018 5.472 \. 7.020 7.797 8.562 9.322 10.077 
282.0 1183.1 -7 1281.1 1330.5 1379.9 1429.7 1480.1 
0.4531 1.6207 A 1.7346 1.7836 1.8281 1.8694 1.9079 


0.018 4.432 . 5.589 6.218 6.835 7.446 8.052 
298.4 1187.2 6 1279.1 1329.1 1378.9 1428.9 1479.5 
0.4740 d 1.7085 1.7581 1.8029 1.8443 1.8829 


0.018 3.728 / 4.636 5.165 5.683 6.195 6.702 
312.4 1190.4 4 1277.2 1327.7 1377.8 1428.1 1478.8 
0.4916 1.5878 d 1.6869 1.7370 1.7822 1.8237 1.8625 


0.018 3.220 x 3.954 4.413 4.861 5.301 5.738 
324.8 1193.0 1275.2 1326.4 1376.8 1427.3 1478.2 
0.5069 1.5751 A 1.6683 1.7190 1.7645 1.8063 1.8451 


0.018 2.834 ! 3.443 3.849 4.244 4.631 5.015 
335.9 1195.1 1273.1 1325.0 1375.7 1426.4 1477.5 
0.5204 1.5650 : 1.6519 1.7033 1.7491 1.7911 1.8301 


0.018 2.532 A 3.044 3.411 3.764 4.110 4.452 
346.0 1196.9 1271.0 1323.5 1374.7 1425.6 1476.8 
0.5325 1.5542 1.6373 1.6894 1.7355 1.7776 1.8167 


0.018 . . 2.726 3.060 3.380 3.693 4.002 
355.4 ; 1268.9 1322.1 1373.6 1424.8 1476.2 
0.5435 . . 1.6240 1.6767 1.7232 1.7655 1.8048 


0.0187 ; 2.151 2.427 2.688 2.942 3.192 
376.0 ° 1263.4 1318.5 1371.0 1422.7 1474.5 
0.5675 p 1.5949 1.6495 1.6969 1.7397 1.7793 


0.0189 1.7675 2.005 2.227 2.442 2.652 
393.8 ; 1257.6 1314.7 1368.3 1420.6 1472.8 
0.5879 < - 1.5701 1.6268 1.6751 1.7184 1.7582 


0.0193 1.4770 1.6508 1.8161 1.9767 
424.0 1306.9 1362.7 1416.4 1469.4 
0.6214 1.5894 1.6398 1.6842 1.7247 


0.0197 \ 1.1591 1.3044 1.4405 1.5715 
449.4 - -3 1298.6 1357.0 1412.1 1466.0 
0.6487 1.5588 1.6115 1.6571 1.6982 


0.0201 le 5 0.9463 1.0732 1.1899 1.3013 
471.6 . 1289.9 1351.1 1407.7 1462.5 
0.6720 J 1.5323 1.5875 1.6343 1.6762 


0.0209 , 0.6779 0.7833 0.8763 0.9633 
509.7 < 1270.7 1338.6 1398.6 1455.4 
0.7108 = 1. 1.4863 1.5476 1.5972 1.6407 


0.0216 F 0.5140 0.6084 0.6878 0.7604 
542.4 - 1248.8 1325.3 1389.2 1448.2 
0.7430 1.4450 1.5141 1.5670 1.6121 


0.0223 , 0.4016 0.4909 0.5617 0.6250 
571.7 x seeee 1223.5 1311.0 1379.3 1440.7 
0.7711 1.4052 1.4843 1.5409 1.5879 


0.0231 . 0.3174 0.4062 0.4714 0.5281 
598.7 5 1193.0 1295.5 1369.1 1433.1 
0.7963 . 1.3639 1.4567 1.5177 1.5666 


0.0235 0.3719 0.4352 0.4893 
611.6 -+5 1287.2 1363.8 1429.3 
0.8082 1.4434 1.5068 1.5569 


0.0257 0.2489 0.3074 0.3532 
671.7 .0 1335.5 1409.2 
0.8619 1.4576 1.5139 


0.0287 0.2294 0.2710 
730.6 . 1303.6 1387.8 
0.9126 1.4127 1.4772 


0.0346 0.1760 0.2159 
802.5 ed -7 1267.2 1365.0 
0.9731 1.3690 1.4439 
0.0503 . 0.1981 
902.7 1355.2 
1.0580 1.4309 


60 
(292.71) 


80 
(312.03) 


Q 17—What is equivalent evaporation? 
120 
A—AIl boilers do not work under (341.25) 


the same conditions of pressure and 
feedwater temperature, so actual weight ae 
of water evaporated per hour or per 
pound of coal fired is not a fair way 
of comparing various boilers, unless 
pressure and temperature conditions 180 
(373.06) 
are exactly alike. However, we can 
form a basis of comparison for any 200 
conditions of pressure and feedwater (282.79) 
temperature by reducing each boiler’s 250 
performance to a standard condition. (400.95) 
One such condition is the amount of o- 
water in pounds that would be evapo- (417.33) 
rated from water at 212 F into steam 
at 212 F and 14.7 psi abs by the heat oanaie 
put into the steam actually evaporated 
in 1 hr by 1 lb of fuel. This amount oman 
is known as equivalent evaporation, 
from and at 212 F per pound of fuel. 
Amount of heat to evaporate 1 lb of 
water from and at 212 F is 970.4 Btu. 800 
If we divide total heat put into the (538.25) 
steam generated per hour, or per pound 1000 
of fuel by 970.4 we get the equivalent (544.61) 
evaporation from and at 212 F per — 
hour, or per pound, as the case may be. (567.22) 


160 
(363,53) 


600 
(486.21) 


Q 18—Boiler takes feedwater at 175 F. 1400 
Working steam pressure is 140 psi abs. taal 
Water evaporated per lb fuel burned is 1500 
6.8 1b. What is equivalent evaporation? (596.23) 


A—Let H = total heat to evaporate 2000 
1 lb steam under these conditions (635.82) 
h = 1193.0 Btu (total heat in 1 Ib 2500 
steam at 140 psi abs) (668.13) 
t = 175 F (from question) 
Then H = h — (t — 32) = aca 
1193.0 — (175 — 32) = 1050.0 Btu 
Total heat per Ib fuel burned = 
1050.0x6.8 = 7140 Bru 
Equivalent evaporation = 7140 + 
970.4 = 7.36 |b water per lb fuel volume; b = = 


burned. Ans. (Condensation reprinted by permission from “Thermodynamic Properties of Steam’ by Keenan 
and Keyes, published by John Wiley & Sons, Inc) 


3206.2 
(705.40) 


Q 19—What is factor of evaporation? 
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i 
1000 
57.93 
1533.1 
2.1296 
43.44 
1533.0 
2.0978 
21.70 
1532.4 
2.0212 
14.454 
1531.9 
1.9762 
10.830 
1531.3 
1.9442 
15308 
1.9193 
7.207 
1530.2 
1.8990 
6.172 
1529.7 
1.8817 
5.396 
1529.1 
1.8667 
4.792 
1528.6 
1.8534 
4.309 
1528.0 
1.8415 
> 3.439 
1526.6 
1.8162 
2.859 
1525.3 
1.7956 
1522.4 
1.7623 
1.6996 
1519.6 
1.7363 
1.4096 
1516.7 
1.7147 
1.0470 
1511.0 
1.6801 
0.8294 
1505.1 
1.6525 
0.6843 
1499.2 
1.6293) 
0.5805 
1493.2 
1.6093 
0.5390 
1490.1 
1.6001 
0.3935 
1474.5 
1.5603 | 
0.3061 | 
1458.4 
1.5273} 
0.2476] 
14418] 
1.49%} 
0.2288 
14347 
1.4874 


SOLNUS OILS... 


end carbon trouble, cut 


An ice and cold storage plant in central 
Pennsylvania was all heated ‘up*‘ about 
diesel oils. They had two diesels, both di- 
rect-connected to’ ammonia-compressors, 
and both driving generators by belt drive. 

Heavy carbon: deposits’ were’ sticking 
the rings and blocking exhaust ports and 
pipes. Twice a year the diesels had to shut 
down to have carbon scraped. 

Three “and”a‘half: years ago, a Sun 
Diesel engineer, recommended the proper 
grade of Sun's. *Solnus oil for these en- 
gines. Since then rings, ports and pipes 
have been clean. Engines are shut down 


diesel shutdowns in half 


only once a year, and oil remains clear. 

This is just one of the many current 
cases on file at Sun, which illustrate how 
the combination of Sun’s engineering ex- 
perience, plus Sun's proved line of diesel 
lubricants have saved money and elimi- 
nated headaches for operators. 


Whatever equipment you operate .-. . 
whether diesels, gas engines, gasoline en- 
gines, steam engines, turbines or electric 
motors . . . Sun’s industrial products and 
“know-how” can help you. 


SUN OIL COMPANY - Philadelphia 3, Pa. 
Sponsors of the Sunoco News Voice of the Air — Lowell Thomes 


OILS FOR AMERICAN 


— 
1.8162 
2.859 
1525.2 isk 
1.7954 
2.134 
15224 
1768 
1.6996 
1519.6 
1.7363 
1.4096 a 
1516.7 
1.7147 
1.0470 
1511.0 
1.6801 
0.8294 
1505.1 
1.6525 
0.6843 
1499.2 
1.6293 | 
ee 
0.5805 
1493.1 
1.6093 
0.5390 
1490.1 
1.6001 
0.3935 
14745 
1.5603 | 
0.3061} 
14584] 
1.5273 Pr 
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(Continued from page 122) 


A—The equivalent evaporation that 
could be secured by the heat required 
to evaporate 1 lb steam at any given 
set of conditions is called the factor 
of evaporation for those particular con- 
ditions. Thus, in the previous question, 
the heat to evaporate 1 lb water into 
steam was 1050.0 Btu (from feedwater 
at 175 F into steam at 140 psi abs). 
In that case. 

Factor of evaporation = 

1050.0 
970.4 

Factors of evaporation for various 
feedwater and steam-pressure condi- 
tions are given in Table III, this page. 
Other factors can readily be calculated 


from Tables I and II. 


= 1.082 Ans. 


Q 20—What is a desuperheater and 
when is it used? 


A—A desuperheater is an apparatus 
that brings superheated steam back to 
the saturated state by adding sufficient 
moisture to reduce its temperature to 
that corresponding to the temperature 
of dry and saturated steam at that par- 
ticular pressure. It is used where all 
boilers are supplying superheated steam 
to a main header and it is desired to 
secure a supply of saturated steam 
from the header for some purpose. 

Fig. 1 shows the principle of one 
type of desuperheater. It is inserted 
in the superheated steam line as shown 
and water is sprayed in the path of the 
flowing superheated steam to change 
it to the saturated form. A_ thermo- 
stat is placed in the line on the satu- 
rated steam side of the desuperheater 
and it controls the water supply to the 
water sprays in the desuperheater. 
When the saturated steam temperature 
rises above that corresponding to its 
pressure as dry and saturated steam, 
part of the volatile liquid in the gen- 
erator of the thermostat is evaporated, 
thus creating a pressure in the line con- 
necting it to the sylphon bellows on 
the water-control valve. This pressure 
expands the bellows, causing it to open 
the water supply valve wider. When 
the temperature of the saturated steam 
falls below normal, liquid in the gen- 
erator condenses, pressure in the con- 
necting pipeline and sylphon bellows 
falls, the bellows contracts and partly 
closes the water valve. 


Q 21—How are steam boilers rated? 


A—Sometimes some nominal horse- 
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TABLE I1I—FACTORS OF EVAPORATION 


Temperature of feedwater in degrees F 


Steam 
press in 
psi abs 80 100 120 140 160 180 200 
100 1.173 1.153 1.132 1.112 1.091 1.070 1.050 
120 1.177 1.156 1.136 1.115 1.094 1.074 1.053 
140 1.180 1.159 1.139 1.118 1.098 1.077 1.056 
160 1.182 1.162 1.141 1.120 1.100 1.079 .1.059 
180 1.184 1.163 1.143 1.122 1.102 1.081 1.060 
200 1.186 1.165 1.144 1.124 1.103 1.082 1.062 
e 
power rating based on square feet of 3400 X 1087.1 => 9000 th of water per be 
heating surface is adopted for license, 970.4 


certificate or other purposes, but be- 
cause of differences in design and 
operating conditions, boilers with the 
same heating surface area may vary 
widely in evaporating capacity, which 
is the true measure of boiler power. . 
One method of rating boilers, based 
on actual performance, is the amount 
of water evaporated per square foot of 
heating surface per hour, reduced to 
equivalent evaporation. Another meth- 
od takes heat output in steam expressed 
in Btu per hour. A third method, 
based on evaporation, takes one 
boiler horsepower (actual output) as 
the evaporation of 34.5 lb water per 
hour, from water at a temperature of 
212 F into steam at 212 F, and 14.7 
psi abs. To find the actual horsepower 
output by this last method, reduce ac- 
tual evaporation in pounds of water per 
hour to equivalent evaporation and 
divide by 34.5. This boiler horsepower 
has no connection with engine horse- 
power (mechanical horsepower). 


Q 22—What is the developed horse- 
power output of a steam boiler working 
at 160 psi abs steam pressure and 
evaporating 3400 lb water per hour 
from feedwater at 140 F? 

A — Heat put into 1 lb steam at 160 psi 
abs, with feedwater at 140 F = 


1195.1 — (140 — 32) = 1087.1 Btu 
Equivalent evaporation = 


Boiler hp = 3809 + 34.5 = 110 hp Zns. 
You shorten the work by using a 

table of factors of evaporation; thus 

the factor of evaporation here. from thie 

table, is 1.12. Then 

Equiv evap = 3400 x 1.12 = 3808 

Boiler hp = 3808 + 34.5 = 110 hp. 4. 


Q 23—What information is required 
for a simple boiler efficiency test? 


A—This data must be secured: 
1. Temperature of feedwater in deg F 
2. Steam pressure in psi 
3. Heat value of fuel used in Btu per |b 
4. Pounds water evaporated during test 
5. Pounds fuel burned during test 
6. Duration of test 


Q 24—Find the efficiency of a steam 
boiler given the following data: 


Average feedwater temperature 160 F 
Steam pressure 125 psi gage (approx 
140 psi abs) 
Heat value of fuel, 10.200 Btu per Ib 
Water evaporated in test, 36.000 lb 
Coal fired, 6000 Ib 
Duration of test, 8 hours 
A—wWater evaporated per lb coal = 
36,000 -- 6000 = 6 lb 
Total heat put into 1 lb of steam 
=h — (t — 32) 
= 1193 — (160 — 32) = 1065 Btu 
Total heat put into steam produced per 
Ib of coal fired = 6x1065 = 6390 Btu 
(Continued on page 140) 


Syiphon bellows inside . O 
Woater-control valve. 
Wafer for spray 
7 Th tat ter 
Superheated /Desuper heater Phermestat genera 
steam inkl, / pipe y 


Fig. 1—This type of desuperheater uses a water spray to remove superheat 
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FACTS YOU SHOULD KNOW 


ABOUT THE STEEL VALVE 
OUTLOOK FOR 1945 


An annual report to steel valve users 


HERE’S good news in this annual 
report. 

Throughout the entire war period, 
steel valves have been one of the most 
critical common components in American 
war production. As a consequence, 
though the industry’s capacity has 
greatly expanded, the extremely high 
demands of Navy, Maritime Commission, 
100-octane, synthetic rubber and other 
top-rated war programs have syphoned 
off the great bulk of steel valve production. 

The 1945 outlook is more encouraging, 
however. Not only from the standpoint 
of deliveries, but also because it will 
bring the introduction of new products, 
new materials and new processes which 
are the result of the war-time develop- 
ment work of the steel valve industry 
engineering and laboratory staffs. 


FIRST, ABOUT DELIVERIES 


For the early months of the year, the 
smaller forged steel valves will continue 
to be rather tight. The smaller sizes will 
probably still be 
needed in large 
quantities for ur- 
“4 gent war pro- 
grams at least 
through the first 
quarter of 1945. 
4 The delivery out- 
look for most 

= types of steel 
valves 2 in. an hans appears to be 
greatly improved. 

You will find that if you do three 
things you can shorten deliveries of the 
steel valves you need: 

1. Stick to standard valves. Continu- 
ing manpower shortages may make 
“specials” take about as long as they 
have the past few years. 

2. Use a substitute if you can. If the 
exact type of valve you want is oversold, 
check with your valve source to see if 
there isn’t another valve available which 
will do just as well. 

3. Check your order. Many delivery 
. delays come from incomplete product 
description, service requirements or pri- 
ority information on the order. 


NEW DESIGNS, BETTER VALVES 


A lot of new refinements are being in- 
troduced to make your steel valves 
better valves. 
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For instance, during the past year 
Edward has introduced, along with 
dozens of individual valve improvements, 
three major design advances: 

1. new, basically 
different gate valve, in- 
corporating all six of 
the improvements oper- 
ating men most wanted 
in their postwar gate 
valve. If you would like 
a complete description 
of this valve, write for 
! Catalog 12-E. 

2. EValizing, anew exclusively Edward 
plating process to add years of trouble- 
free life to valve parts most subject to 
abrasion and galling. Valve bonnet 


threads, junk rings, high temperature 
bonnet stud nuts and other Edward parts 
are now EValized as standard Edward 
manufacturing procedure. 
3. EVinlay, another 
‘life-lengthening 
Edward development 
for hard surfaced in- 
lays on the high load 
bearing surfaces of high 
pressure and tempera- 
| ture valve parts. 
" During 1945 additional new products 
and developments, already well past the 
experimental stage, will be introduced. 
The steel valve industry faces many new 
problems since it is evident that sub- 
stantial post-war expansion in many in- 
dustrial fields calls for increasing tem- 
peratures and pressures. Steel valves will 
be needed in many processes and services 
where iron, brass or other materials were 


satisfactory before. Our laboratories, the 
most completely equipped laboratories 
devoted entirely to steel valve research 
in the country, have accumulated a great 
deal of significant data on the perform- 
ance of various materials for many of the 
new manufacturing processes to be intro- 
duced in the post-war period. This de- 
velopment work has in no way inter- 
fered with our war production, however, 
for two more Gold Stars were added to 
our Maritime ““M” pennant during 1944. 


PARTS BUSINESS UP 


Orders for steel valve repair parts are 
increasing as equipment continues to run 
long hours under heavy load. The Edward 
production department operates under 

the unvarying 
policy of giving 
parts orders 
preference, since 
we recognize 
that a part or- 
der usually rep- 
resents an ac- 
tual or expected operating interruption. 
Within the limitations of government 
regulation we will continue to emphasize 
prompt filling of repair part orders. It 
isn’t, by the way, a very large portion of 
our business. Steel valves, in normal 
service, require relatively very few part 
replacements. 


PROJECT PROBLEMS? 


Possibly you have an expansion, re- 
conversion or rebuilding program sched- 
uled for the coming years. If you do and 
steel valves are involved, we'll be glad to 
consult with you on any problem that 
may arise. As the largest exclusive steel 
valve builder and a pioneer in the field, 
our development staff has had wide ex- 
perience on boiler room, petroleum, in- 
dustrial, technological and marine work. 
That experience is yours for the asking. 


The Edward Valve & Mfg. Co., Inc. 


Building a complete line of steel valves for all land and marine service 
temperature and pressure conditions. 


EAST CHICAGO 


INDIANA 


. 
Boas 
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THESE SIMPLE RULES of care and main- 
tenance will materially prolong the life 
of cutting and welding torches and 
keep them on the job. As with other 
mechanical devices inspect them at reg- 
ular intervals and repair small defects 
before they damage the torch seriously. 


When changing heads, tips or ex- 

tensions make sure that both seat- 
ing surfaces are clean. A loose con- 
nection or piece of dirt on the tip seat 
may cause backfire or even flashback. 
Use only enough force to make a gas- 
tight fit because excessive force may 
ruin the seat or threads. 


Holes in cutting nozzles and weld- 
ing tips are carefully sized; en- 
larging them in any way affects torch 
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When not in actual use disconnect 
the hose and put the torch in a special 
compartment reserved for it instead of 
on a workbench to be knocked around 
with other tools. Never leave a torch 
dangling from a gas cylinder because 
it may be knocked to the floor and 


performance. When removing foreign 
matter use the correct size drill or soft 
copper wire. Do not twist the drill; 
thrust it in and out. When possible 
remove the nozzle and insert cleaning 
object from the rear end. 


If blowpipe gas-adjusting valves 
turn too easily thus allowing the 
flame to be continually knocked out of 
adjustment or if gas leaks past the 
loose valve stem, tighten the packing 


PROLONG LIFE OF 
WELDING TORCHES 


seriously damaged. When changing tips 
or inspecting the torch always use the 
proper wrench—never use pliers or a 
Stillson wrench on the nuts. In cohtact 
with pure oxygen, oil may ignite and 
burn furiously so do not apply it. 
Courtesy, The Linde Air Products Co 


nut or install new packing in the gland. 
Attempts to tighten old hard packing 
may wreck the gland or nut threads. 


If needle valve does not shut off 

completely, remove the valve as- 
sembly and wipe seat and plug with a 
soft clean rag. If leak continues, 
grind the valve to a new seat or re- 
place the worn parts with new ones. 
Always purchase replacements from 
original blowpipe manufacturer. 
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BALDWIN supplied the 
hydraulic elevators that 
raise and lower the stage 
of Radio City Music Hall. 


BALDWIN diesel engines 
are used for main propul- 
sion units on minesweep- 
ers and for auxiliary power 


BALDWIN testing ma- 
chine of 3,000,000 pounds 
capacity can be controlled 
so as to break the shell of 


BALDWIN hydraulic tur- 
bines, 115,000 horse- 
power capacity, driving 


huge electric power gen- 
erators, are installed at 
Boulder Dam. 


on many other vessels. a hatching egg without 


harming the chick. 


de diversity of products, including testing 
ide div 


LST landing craft, 


nd instruments, 


Baldwin manufactures 4 w 
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ing gears for 
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d final victory- 
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The Baldwin Locomotive Works, Philadelphia, Pennsylvania: Locomotive 
& Ordnance Division; Baldwin Southwark Division; Cramp Brass and 
Iron Foundries Division; Standard Steel Works Division; The Whit- © 

comb Locomotive Co.; The Pelton Water Wheel Co.; The Midvale Co. * 
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THERMODYNAMIC CHARTS 


BOOKLETS 


MANUAL OF MACHINE SHOP PRACTICE |. 
MATHEMATICS................... 
THE OXY-ACETYLENE HANDBOOK ig 
CONVERSION FACTORS AND 


PRODIGAL GENIUS: THE LIFE OF NIKOLA TESLA 
THE CANADA YEAR BOOK....... 


Pub by The Linde Air Products Co 
..By O T Zimmerman and Irvin Lavine 
By Frank O Ellenwood and Chas O Mackey 


....By Dominion Bureau of Statistics 


By Otis Benedict, Jr 
John W Breneman 


.By John J O'Neill 


Machine Shop Practice 


Manuat oF Macuine Suop Practice 
(1944) By Otis Benedict, Jr, Assistant 
Professor, Dept of Shop Practice, Pratt In- 
stitute, School of Science and Technology, 
Brooklyn, N. Y. Published by McGraw-Hill 
Book Co, 330 W 42nd St, New York 18, 
N. Y. 249 pages, illustrated, 5x7}, cloth. 
$1.75. 


Intended primarily for school use, this 
manual should be of interest to those prac- 
tical engineers and maintenance men who 
may be a little rusty on figuring machine 
tool feeds, speeds, ete. Chapters cover 
chisels and files, cutting speeds, time for 
machining, screw threads, tapers, the spiral 
head, tolerances and allowances for ma- 
chine parts. use of common precision 
measuring devices, press tools, typical 
standard die sets, machine tool analysis. 


Thermodynamics 


THERMODYNAMIC (1939) (Revised 
1944) By Frank O Ellenwood and Charles 
O Mackey. Published by John Wiley & 
Sons Inc, 440 Fourth Ave, New York, N. Y. 
46 pp, 8x11, 18 charts, 7 tables, cloth. 
$2.75. 


Most thermodynamic charts are either 
large and unhandy to use or too small 
to read with any degree of accuracy. The 
authors solve both these problems by 
breaking each chart into sections of full- 
page size so that they are easy to read and at 
the same time convenient to use. 

Together with working examples the 
book contains steam, water, low-quality 
steam, ammonia, Freon-12 and _psychro- 
metric charts. Also included are tables 
showing barometric reading corrections, jet 
velocity from an ideal nozzle for each 
Btu, squares of numbers and common 
logarithms. 

Typical applications of a new chart, 
“Low-Quality Steam,” for steam and water 
mixtures having qualities less than 80% 
are found in problems pertaining to water 
circulation in boilers, blowoff from boilers, 
and flow of wet mixtures through orifices, 
pipes and valves. 

Charts for steam and water are based 
on Thermodynamic Properties of Steam, by 
Keenan & Keyes; those for ammonia on 
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Circular 142, U. S. Bureau of Standards, 
and those for Freon-12 on the tables of 


Buffington and Gilkey. The psychrometric 
charts are based, in large part, on data 
given in “A Review of Existing Psychro- 
metric Data in Relation to Practical Engi- 
neering Problems,” by Carrier & Mackey, 
ASME Transactions, 1937. 


ABC of Mathematics 


MatTHEMATics (second edition; 1944) By 
John W Breneman, C E, Associate Professor 
of Engineering Mechanics, The Pennsyl- 
vania State College. Published by McGraw- 
Hill Book Co, 330 W 42nd St, New York, 
N. Y. 224 pages, 5}x8}, illustrated, cloth. 
$1.75. 

This is a book for the man with only 
a common-school education——nothing high- 
brow, just ABC mathematics. Subjects cov- 
ered, with problems showing practical ap- 
plications in industry, are: simple opera- 
tions, common fractions, decimal fractions, 
ratio and proportion, powers and roots, 
areas and volumes of simple figures; cir- 
cular speeds, tables, formulas, fundamentals 
of algebra, equations, simultaneous equa- 
tions, geometrical constructions, trigonome- 
try, oblique triangles, logarithms, solutions 
of triangles by logarithms. 


Tue Oxy-AceTYLENE Hanpspook (1943) 
Published by The Linde Air Products Co, 
30 East 42nd St, New York 17, N. Y. 587 
pp, 6x9}, 405 illustrations, cloth. $1.50 in 
U. S., $1.80 elsewhere. 


From cover to cover this book has up- 
to-the-minute practical information for 
gas welder, inspector, engineer and _ in- 
structor. Filling a long-felt need for a 
comprehensive, authoritative textbook on 
basic oxyacetylene welding and cutting pro- 
cedures, it covers the entire range of these 
processes. It gives clear, easy-to-follow 
instructions for handling common commer- 
cial metals, with simple explanations of 
the fundamental principles of various 


methods of depositing and _ controlling 
molten metal. 

Here is a book that tells how to identify 
apply 


metals; hard facing and flame 


hardening, cut and weld all common metals, 
develop welding procedure controls, or- 
ganize and lay out a welding shop, adjust 
a flame. use and operate it, and care for 
oxyacetylene equipment. It not only teaches 
students how to weld and cut, but also 
shows experienced welders how to improve 
their technique. Whatever your interest in 
the uses of the gas torch, this book will 
be a valuable addition to your library. 


Conversion Factors 


Conversion Factors anp Tasies (1944) 
By O T Zimmerman, professor of chemical 
engineering, University of New Hampshire 
and Irvin Lavine, formerly professor of 
chemical engineering, University of North 
Dakota. Published by Industrial Research 
Service, Dover, N. H. 262 pp, 44x6, semi- 
flexible binding. $2.75. 


Scientific and technical workers fre- 
quently have to make conversions from one 
system of measurements to another. These 
conversions often involve a combination of 
a number of quantities. This in its simplest 
form requires considerable time and fre- 
quently is a troublesome operation. 

Generally memory is not sufficient and 
reference must be made to some source of 
constants. This little book, compiled to 
serve as that source, provides in one volume 
an accurate source of fundamental physi- 
cal relationships as well as about seven 
thousand useful constants for the conversion 
of units. Practically every system of 
measurement is included so that the book 
will be useful to every technical worker. 


Electrical Histery 


Propicat Genius: The Life of Nikola Tesla 
(1944) By John J O'Neill, science edi- 
tor, New York Tribune. 326 pp, 6x8}, 
cloth. $3.75. 


Biographers generally underrate or over- 
rate their subjects. Few who are in a posi- 
tion to judge Tesla’s work would say, as his 
biographer does, that “he rated the status 
of the Olympian gods” and that “he stands 
as a synthetic genius, a self-made superman, 
the greatest invention of the greatest in- 
venter of all times.” However, aside from 


(Continued on page 148) 
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Anaconda Copper Tubes 


HELP DRIVE TORPEDOES 


FEW WEAPONS demand more attention to detail or higher 
precision than the naval torpedo. In fact, the task of assem- 
bling all of the essential parts into the limited space avail- 
able requires the utmost skill and ingenuity. 

In fabricating the tube illustrated, The G & O Manufac- 
turing Company of New Haven, Conn., selected Anaconda 
Copper Tubes for uniform softness and strength. These 
special tubes range in size from 1” to 1” O.D. and in wall 
thicknesses up to 1”. They must withstand varying test 
pressures, which for certain sizes and gages go up to 5,000 
lb. per square inch. Bending radii are held to a tolerance 
of plus and minus | 32”. Copper or brass collars are brazed 


to the tube ends with naval brass rod and then machine 
finished. 


The American Brass Company has facilities for the pro- 
duction of copper tubes in all standard sizes and wall thick- 


nesses, and is equipped to manufacture special tubing ac- 
-cording to specification. 


BUY WAR BONDS... buy more to shorten the war. 


THE AMERICAN BRASS COMPANY-—General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company * In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont, 
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Metor-Pump 


PezzitLo puMpe combines impeller of an 
axial-flow propeller pump and rotor of an 
induction motor in a single compact unit 
of motor dimensions. Pump is built inside 


the motor rotor, which serves as its casing. 
The rotor with its internal pump impeller 
is suspended from the stator frame on two 
rubber diaphragms, D and D,. Diaphragm 
D carries the pump’s-suction eye and D, the 
diffuser vanes V in the pump discharge. 

Impeller runs on a shaft S fixed on pump’s 
eye and diffuser. There are two impellers 
P and Impeller gives fluid initial 
acceleration before it reaches main impeller 
P,. Rotating element and pumped liquid 
are isolated from motor’s stator by a thin 
high-resistance metal cylinder C in the air 
gap between stator and rotor, This cylinder 
makes a tight fit in the stator bore and is 
closed at its end by a gasket G in suction- 
eye and diffuser castings. 

When fluid have lubricating 
qualities the pump’s impeller and motor 
rotor are supported on a hollow, fixed shaft 
held in suction-eye and diffuser castings. 
Oil admitted to shaft’s center flows through 
holes in its shell to lubricate bearing. Ad- 
vantages are said to be that design is com- 
pact and simple, no packing is needed, and 
unit can be connected directly in straight 
pipelines. In small sizes, pipeline need be 
the pump’s only support. Present designs 
are in sizes up to 500 gpm and 50-ft head. 
Albert R Pezzillo, 2822 \ 26th St. Philadel- 
phia 32, Pa. 


does not 


Steam Condenser 


Dawes CONDENSER is claimed to offer at 
least a 100% increase in capacity over 
conventional condensers having equal tube 
area based on the internal dimension of 
tubes. Design enables retubing and clean- 
ing without long shutdowns. 


Condenser is 
also said to be one third the over-all size 
of comparable conventional condensers and 
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is proportionately less heavy. Tubes are 
of special extruded surface construction. 
In an installation utilizing a series of 
Dawes condensers, manifolded, a single unit 
may be quickly cut in or cut out. By 
carrying a standby unit on the manifold, 
there is no loss in power. Present designs 
call for units up to 10,000 lb steam per hr, 
at whatever desired vacuum up to 29 in. Hg. 
These units may be manifolded in series 
to provide greater capacity as required. 
Contract Engineering, San Francisco, Cal. 


Interstage Filters 


BPI inTeRSTAGE FILTERS have a primary im- 
pedance of 10,000 ohms and operate from 
the plate of a triode tube to a succeeding 
grid. The gain is about 2 to 1. BPL fil- 
ters operate from a line impedance of either 
500 or 600 ohms to the tube grid. Gain 
is about 9 to 1. United Transformer Co, 
150 Varick St, New York 13, N. Y. 


Insulation Gun 


GUN SYPHONS DRY THERM-O-FLAKE insula- 
tion direct from shipping carton, mixes 
with water and sprays to refractory wall 
in one operation. Premixing is eliminated. 
Application is claimed to be six to eight 
times faster than by manual methods. 
Therm-O-Flake gun, 4 lb, operates on stand- 
ard air and water pressures. Units are 
complete with 15-ft sections of air, water 
and vacuum hose and all necessary valves 
and fittings. Illinois Clay Products Co, 
608 S Dearborn St, Chicago 5, Ill. 


Explosionproof Motor 


Moror CONSTRUCTION meets the specifica- 
tions of and carries Underwriters Labora- 
tories label for Class I, Group C installa- 
tions where surrounding atmosphere is 
charged with ethyl ether vapor. This is 
an addition to Century’s explosionproof 
motor line for hazardous locations. Cen- 
tury Electric Co, 1806 Pine St, St. Louis 
3. Mo. 


Vise Attachment 


By A COMPACT ATTACHMENT, known as Vi- 
speed, any standard 4- or 4$-in. vise can, 
it is claimed, be changed from hand to air 
operation. New unit (shown below) is a 
pneumatic cylinder that is fastened to the 
vise body, while the piston rod is con- 
nected to the screw. Air up to 100 psi 
is applied by a foot valve, toe pressure on 
the pedal closing jaws and heel pressure 
(Continued on page 168) 
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For any Power System... 
Crane supplies all piping parts 


ONE SOURCE OF SUPPLY... ONE RESPONSIBILITY FOR MATERIALS 


You'll find it a lot easier to get started and keep movy- 
ing on war-deferred replacement work by using Crane 
complete piping materials service. It simplifies the 
job—from ordering of parts to making installations. 
One source—your Crane Branch or Wholesaler—sup- 
plies everything you need—valves, fittings, pipe, pip- 
ing accessories and fabricated assemblies. You choose 
from the world’s most complete selections—in brass, 
iron, and steel—in all pressure classes. 


One order covers everything. One responsibility — 
Crane—for the quality of all parts helps assure the 
best installation. In addition, by using Crane mate- 
rials throughout each job, you get full benefit of 90 

years’ experience and leadership in 
satisfying industry’s piping needs. 
CRANE CO., 836 S. Michigan Ave., 
Chicago 5, Ill. Branches and Whole- 
salers Serving All Industrial Areas. 


Cooling Unit in Large 
Oil Refinery Electric 
Generating Plant. 


ONE STANDARD OF QUALITY 

One highly dependable quality guards every part of piping sys- 
tems when Crane materials are used from end to end. For ex- 
ample, here’s how Crane Iron Body Valves increase pipe line 
efficiency. Strong body sections resist severest stresses. Straight- 
through ports permit unrestricted flow. A deep stuffing-box in- 
sures tightness and lengthens packing life. 


VALVES - FITTINGS - PIPE 
PLUMBING HEATING PUMPS 
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The Bible tells us of the Four Horsemen of 
the Apocalypse—War, Famine, Pestilence and 
Death—who rode over the face of the earth, 
leaving smoking ruins, stricken bodies and 
the foul odor of the grave in their wake. 

They ride today, so it is worth our while to 
remember, too, Philip Wylie’s companion 
story of the Fifth Horseman. Full of pity for 
mankind, he rode ahead of his brothers to 
warn of their coming. 

He tried in vain. People, busy with their 
normal and frivolous lives, scarcely looked 
up as he passed. When his grim brothers ar- 
rived, the people were caught unawares. 

Sadly, he rode back through the broken and 
devastated land, sick at heart. Wherever he 
rode now, people looked up—but only to curse 
and to revile him. “You knew,” they cried, 
“and you didn’t warn us. You should have 
made us listen!” 

Angry and despairing, the Fifth Horseman 


joined his terrible brothers, burning, kill- 
ing and destroying even more than the others. 

The name of that Fifth Horseman was 
REALITY. 

I remember this legend with the better- 
known Bible story because war’s end in this 
year of 1945 will bring again the warning of 
the Fifth Horseman—to each of us, and to all 
of us. We must work together—as a nation, 
and as Allies—against a return—ever—of 
his four grim brothers. If we don’t, he too 
may ride against us, a greater scourge than 
all of the others together. 


ENGINEER 
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TEVER your insulat- 

ing problem, there’s a 
Johns- Manville insulation 
that can solve it efficiently and 
at minimum cost. For, over the 
past 86 years, J-M’s extensive 
laboratories have pioneered in 
the field of industrial insula- 
tion. Today J-M offers a wide 
line of insulating materials, 
each designed for some specific 
insulation need, for tempera- 
tures up to 2600°. For example: 


J-M INSULATIONS COVER THE 
ENTIRE RANGE OF 


INDUSTRIAL TEMPERATURES 


| PAHRENHEIT 
JM-26 BRICK OR FIREBLOK 


SIL-O-CEL SUPER BRICK 1427 
JM-23 BRICKOR FIREBLOK 1378 


JM=20 BRICK OR FIREBLOK 
J M-1620 BRICK OR FIREBLOK 
StlO-CEt C-22 BRICK 
INSULATING FILLERS 
¥ SUPEREX 
GY CEMENTS 
CONCKETE 


for temperatures to 600° F. J-M 85% 


Furnace insulation up to 2600° F. 
Magnesia has been for many years the most 


J-M Insulating Brick and Insulating Fire 


RATURAL BRICK 


widely used block and pipe insulation for 
temperatures to 600° F. and, in combina- 
tion with Superex, for higher temperatures. 
Maintains high insulating efficiency. Stand- 
ard block sizes 3” x 18”, 6” x 36” and 
12” x 36”; from 1” to 4” thick. 


For steam lines up to 700° F. Use J-M 
Asbesto-Sponge Felted Pipe Insulation for 
efficiency, high salvage and resistance to 
abuse. For temperatures over 700° F. use 
with Superex. In 3-ft. lengths 1” to 3” thick. 


MANVII 


Brick are available in 7 types, temper- 
ature limits from 1600° F. to 2600° F. All 
provide light weight, low conductivity. New 
Insulating Fireblok, now ready in all four 
Fire Brick types, are 5 times larger for 
speedier, more economical installation. 


Insulation for temperatures to 1900° F. 
J-M Superex Blocks have long been stand- 
erd for this service. High heat resistance, 
low thermal conductivity. Sizes 3” x 18”, 
6” x36” and 12” x 36”; from 1” to 4” thick, 


SUPER 
FIRE-FELT 


PRE-SHRUNK ASBESTOCEL— 
PRE-SHRUNK WOOL FELT. 
HAIR 
ROCK CORK : 
ANTI 
@ uP ano exroseo 
FAHRENHEIT CENTIGRADE 


Ts 


For more details on these materials, 
and on the complete J-M Insulation 
line, write for Catalog GI-6A. Ad- 
dress; Johns-Manville, 22 East 40th 
Street, New York 16, New York, 


2 ah 
if 
1900 
j 
j 
1000. j $30 
900 Ge 46 
. 
2 
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NAPE Honors for 
Joseph F Carney 


The Greater New York Associa- 
tion No. 1 of the National Association of 
Power Engineers, recently honored 
Joseph F Carney at a dinner celebrat- 
ing his 50th anniversary as a member 
of that association. Mr Carney has at- 
tended 44 yearly national conventions, 
served as national president in 1905, 
and is still active in the national asso- 
ciation. In 1940 he was awarded the 
Robert Grimshaw medal for his out- 
standing achievements in engineering 
during the previous year. 

Serving his machinist apprenticeship 
with the Morgan Iron Works, builders 
of the first White Fleet, he later spent 
several years as erecting engineer for 
the Payne Engine Co and Wright En- 
gine Works. 

Mr Carney first entered the hotel field 
as chief engineer at the old Hoffman 
House. He later went to old Sherry’s 
and in 1912 became building superin- 
tendent of the McAlpin Hotel. He now 
holds the position of building superin- 
tendent of the Waldorf-Astoria Hotel 
and is a member of the board of direc- 
tors of Louis Sherry, Inc. and The Sava- 
rins, Inc. Mr Carney has also been a 
member of the American Society of 
Mechanical Engineers for more than 30 
years, 


Boiler Drums Floated Up 
New York’s East River 


Two monster 90-ton drums for sep- 
arating water and steam, part of two 
steam-generating units for the Hell Gate 
electrical generating station of Con- 
solidated Edison Co of New York, ar- 
rived at their destination recently. 

The drums measure six feet inside 
diameter, 57 feet, two inches long, and 
are made of 70,000 psi ultimate 
tensile steel plate, 343 inches thick. 
Too large to ship by ordinary methods. 
they were transported from the maker, 
Babcock & Wilcox Co, Barberton, Ohio. 
in two specially built freight cars to 
allow greater height clearance, and 
were floated twelve miles by barge from 
the railroad terminus to their point of 
erection at Hell Gate. The barge. 
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Warren D Lewis (right) NAPE natl president, presents Joseph F Carney with 
50-year anniversary gift pen and pencil from Greater New York Association No. 1 


known as the derrick lighter Monarch, 
is the only one in New York harbor 
capable of handling single lift weights 
up to 235 tons. The drums were un- 
loaded onto the dock by a 98-foot boom, 
or swinging arm, and thence placed on 
rollers ready to be skidded into posi- 
tion in the boiler room. 

The two steam-generating units, of 
which these drums are a part, are also 
being built by Babcock & Wilcox Co. 
Each entire unit is 142 feet in height 
and the floor space covered by each 
boiler unit is 3300 square feet. Con- 
tinuous evaporating capacity of each 
boiler unit is 900,000 pounds of steam 
per hour, with a design pressure of 
1100 pounds per square inch. Trans- 
portation officials estimate that it will 
require three 100-car train loads to 
ship the entire two units. 


Thirty Power Plants 
Ordered for Soviet 


Devastated power plants, factories 
and cities of the Soviet Union have 
ordered 30 turbine-generators from the 
Joshua Hendy Iron Works of Sunny- 
vale, Calif. The power plants, it is 
understood, will be used as package 


units to supply electricity in ravaged 
areas recaptured by the Russians from 
the retreating Germans. Preliminary 
work is already under way on the sets, 
of which ten will deliver 2000 kilo- 
watts each and the remainder 500 each. 
These tuzbines are of a design for in- 
stallation as industrial or electric gen- 
erating plants, and will be marketed as 
postwar products. Hendy officials re- 
vealed at the same time that they are 
submitting bids to several foreign coun- 
tries for the manufacture of a variety 
of industrial power equipment. 
Although other orders have been 
booked, award of the new contract, 
which calls for early deliveries, is the 
company’s first major venture into the 
postwar field. It necessitates the em- 
ployment of more technical and 
mechanical workers. Currently, the 
plant is starting on a $30,000,000 naval 
ordnance contract, with full production 
promised by the end of the year. 
During the past three years, the plant 
has turned out large quantities of big 
steam engines, main-propulsion steam 
turbines, auxiliary turbine-generator 
sets, diesel-generator units and ord- 
nance material, chiefly for the U. S. 
Maritime Commission and Navy. 
(Continued on page 192) 
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Texas 


says 


Nalco 


Representatives 


Witpinc patches over corroded areas in 
water-jackets is a nasty job any way you 
look at it. Many plant engineers are ducking 
this task, Joe, by eliminating excessive 
corrosion with Nalco water treatment. 
There is no guess work in connection with 
the Nalco system . . . we just get down to 
brass tacks on your own particular water 
treating problem — with scientifically pre- 
pared chemicals, scientific research and a 
competent service staff. 


Ask for a Nalco survey today... there 
is no obligation. 


Photo in Naleo Laboratories 


NATIONAL ALUMINATE CORPORATION 


6222 West 66th Place * Chicago 38, Illinois 


Canadian inquiries should be addressed to 
Alluminate Chemicals, Ltd., 555 Gastern Ave., 
@Goronto, Ontario 
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IN THIS FURNACE valve bodies were 
heated, in preparation for shock tests, to 
temperatures as high as 1500°F., far ex. 
ceeding any that would be encountered 
in service. 


TESTED BY WATER SHOCK! When thoroughly heated 
to the desired temperature, the valve bodies were 
removed from the furnace and immediately 
drenched with a 24 inch stream of cold water 
under 80 Ibs. pressure for one half minute. No 
damage or cracks resulted. 


TESTED BY IMPACT SHOCK! After the water test, 
the flanges were subjected to 8 blows (about 75 
foot pounds) with a twelve pound sledge hammer. 
In spite of this extreme punishment, no cracks 
developed, a remarkable display of enduring 
toughness. 


| 


COMES DRAMATIC PROOF! 


JENKINS AIR FURNACE MALLEABLE IRON VALVES 


survive many times the punishment of 
the most destructive service conditions 


Hundreds of users have learned that they can count on Jenkins Air MEET U. S. STANDARDS 
Furnace Malleable Iron Valves to perform perfectly under the conditions Jenkins Air Furnace Malleable Iron 
for which they are recommended ... Valves meet standards of U. S. Maritime 

But just how much extra punishment can they stand? To find out, a se ob balsas a 
“torture chamber” was set up in the Jenkins plant. Here stock malleable q tion. and Navigetion, 
iron valve bodies were subjected to extremes of temperature and impact U. S. Coast Guard. 
shocks far exceeding any normal service. Yet every valve withstood 
these tests without the slightest damage. Every single one displayed the 
kind of stamina you would ordinarily expect only from carbon steel valves! 

Such endurance may well be just what you need for the tough valve 
spots in your plant. And since they are priced considerably lower than 
steel, Jenkins Air Furnace Malleable Iron Valves may save you money in 
more ways than one. Use them for steam pressures up to 150 lbs., and 


temperatures up to 450° F., whenever shocks and vibration are abnormal, 
or corrosive conditions severe. 


A complete 4-page report of the “torture chamber” tests will be sent 
at your request. Write for Test Report No. A10. 


Jenkins Bros., 80 White Street, New York 13; Bridgeport, 
Conn.; Atlanta; Boston; Philadelphia; Chicago. Jenkins 
Bros., Ltd., Montreal; London. 


Don’t confuse Air Furnace Malleable with other types of malleable iron. 
Top-rated grade is Air Furnace Standard Specification ASTM-47-33, 
Grade No. 35018... used by Jenkins, 
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CASTIRON 
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“AIR FURN. MALL. 

GRADE 35018 


ASTM 95-36 70,000 


STEEL 


SINCE 1864 


FOR EVERY INDUSTRIAL, ENGINEERING, MARINE, PLUMBING-HEATING SERVICE 


SOLD THROUGH RELIABLE INDUSTRIAL DISTRIBUTORS EVERYWHERE 
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1945 Calendar 


Day 


1945 WORK SCHEDULE 


Two men per shift. Each man works six 8-hour shifts per week 


AN 19 9 28 16 3 22 10 Mon Nite Day Eve Nite Day Eve Off 
2 20 10 29 17 4 23 ll Tue Off Day Eve Nite Day Eve Nite 
3 2 30 5 Wed Day Off Eve Nite Day Eve Nite 
4 22 12 31 19 6 25 13 Thur Day Eve Off Nite Day Eve Nite 
5 23 13 JUN 20 7 26 14 Fri Day Eve Nite Off Day Eve Nite 
6 24 14 2 21 8 27 15 Sat Day Eve Nite Day Off Eve’ Nite 
7 25 15 3 22 9 28 16 Sun Day Eve Nite Day Eve Off Nite 
8 26 16 4 23 10 29 17 Mon Day Eve Nite Day Eve Off Nite 
9 27 17 5 24 11 30 18 Tue Day Eve Nite Day Eve Nite Off 

10 28 18 6 25 12 31 19 Wed = Off Eve Nite Day ive Nite Day 

11 MAR 19 7 26 13. NOV 20 Thur Eve Off Nite Day Eve Nite Day 

12 2 20 8 27 14 2 21 Fri ive Nite Off Day Eve Nite Day 

13 3 21 9 28 15 3 22 Sat Eve Nite Day Off Eve Nite Day 

4 2 4 Sun i Off 


Om who 


Mon 
Tue 
Wed 
Thur 
Fri 
Sat 
Sun 


Of 
Nite 
Nite 
Nite 
Nite 
Nite 
Nite 


22 12 30 18 6 24 12 31 Mon Nite Day Eve Off Nite Day Eve 
23 13 MAY 19 7 25 13 Tue Nite Day Eve Nite Off Day Eve 
24 14 2 20 8 26 14 Wed Nite Day Eve Nite Day Off Eve 
25 15 3 21 9 27 15 Thur Nite Day Eve Nite Day Eve Off 
%® 6 4 2 110 228 16 Fri Off Day Eve Nite Day Eve Nite 
27 7 5 23 ll 29 17 Sat Day Off Eve Nite Day Eve § Nite 
28 18 6 24 12 30 18 Sun Day Eve Off Nite Day Eve Nite 
29 19 7 25 13. OCT 19 Mon Day Eve Off Nite Day Eve § Nite 
30 20 8 26 14 2 20 Tue Day Eve Nite Off Day Eve Nite 
31 21 9 27 15 3 21 Wed Day Eve Nite Day Off Eve Nite 
FEB 22 10 28 16 4 22 Thur Day Eve Nite Day Eve Off Nite 
2 23 11 29 17 5 23 Fri Day Eve Nite Day Eve Nite Off 
3 24 12 30 18 6 24 Sat Off ive Nite Day Eve Nite Day 
4 25 13 JUL 19 7 25 Sun Eve Off Nite Day Eve Nite Day 
5 26 14 2 20 8 26 Mon Eve’ Off Nite Day Eve Nite Day 
6 27 15 3 21 9 27 Tue Eve Nite Off Day Eve Nite Day 
7 28 16 4 22 10 28 Wed Eve Nite Day Off Eve Nite Day 
8 29 17 5 23 11 29 Thur Eve Nite Day Eve Off Nite Day 
9 30 18 6 24 12 30 Fri Eve Nite Day Eve Nite Off Day 
10 31 19 7 25 13. DEC Sat Eve Nite Day Eve Nite Day Off 
11 APR 20 8 26 14 2 Sun Off Nite Day Eve’ Nite Day Eve 
12 2 21 9 27 15 3 Mon Off Nite Day Eve Nite Day Eve 
13 3 22 10 28 16 4 Tue Nite Off Day Eve Nite Day Eve 
“4 4 23 ll 29 7 5 Wed Nite Day Off Eve Nite Day Eve 
15 5 24 12 30 18 6 Thur Nite Day Eve Off Nite Day Eve 
16 6 25 13 31 19 7 Fri Nite Day Eve Nite Off Day Eve 
7 7 26 14 SEP 20 8 Sat Nite Day Eve Nite Day Off Eve 
18 8 27 15 2 21 9 Sun Nite Day Eve Nite Day Eve Off 
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Atlanta Ice & Bottling Co., Atlanta, 
Georgia. 3 Copes Type OT Regulators 
installed on HRT Boilers operating at 
100 pounds pressure. 


Industrial Plant. One of two feed lines to 650-pound pressure 
C-E Boiler handling a peak of 150,000 pounds per hour, controlled 
by a Copes Type BI Regulator and Type 3-S-2 Differential Valve. 


Mich. Direct-operated Copes Fl 


Badenhausen Boiler. 


a COPES Feed Water Regulator 
BFOR EVERY BOILER REQUIREMENT 


SMALL BOILERS? 

For HRT, Scotch Marine, and other 
small boilers, the Copes Type OT Regu- 
lator is ideal. Extremely simple, easy to 
install, compact, direct operated. 

Sizes 34"' to 2’, 250 and 300 lb. stds. 


WATER TUBE BOILERS? 

For the conventional water tube boiler 
subject to ordinary loads, the Copes 
Type BI Regulator is universally the best 
known simple level regulator. Fully auto- 
matic, thoroughly reliable, smooth acting. 
Direct or relay operated. Sizes 34" to 8" 
all pressure stds. 


SENSITIVE BOILERS? 

For boilers subject to severe load fluc- 
tuations or those sensitive to shrink and 
swell, the Copes Flowmatic is the correct 
answer. This steam-flow water-level 
control is the most rapidly accepted 
development of recent years. Direct or 
relay operated. 

Sizes 1!/."" to 8”, all pressure stds. 
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O be most effective, your feed water regulators must be 

suited to the particular requirements of the boilers they serve. 
Boiler design, firing methods, operating procedures, load de- 
mands, and space limitations all require consideration. 

Whatever your boiler plant characteristics, you will find a 
Copes Feed Water Regulator that is “made to order.”’ For we 
manufacture simple level regulators and steam-flow water-level 
controls in several types, both direct operated and remote relay 
operated. In addition, every control valve is provided with 
plunger and ports designed for the existing pressures, tempera- 
tures, and rates of flow. 

Thus a Copes assures you of individualized feed water control 
that is in complete agreement with the application. That’s one 
reason why there are over 65,000 Copes Feed Water Regulators 
in service. For other sound reasons, write for General Catalog 


No. 12-41. 


NORTHERN EQUIPMENT COMPANY 
151 Groug Drive, Erie. Pennsyluania 


FEED WATER REGULATORS @ LIQUID LEVEL CONTROLS @ PUMP GOVERNORS 
DIFFERENTIAL VALVES @ REDUCING VALVES AND DESUPERHEATERS 


Branch Plants in Canada, England Representatives Everywhere 


Eddy Paper Corp., White Pigeon, 


matic Regulator Valve on 550-pound 
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ADVANTAGES OF INSTALLING 


AIR COMPRESSORS IN UNIT SYSTEMS 


The Unit System of air compressor installations is becoming widely 
recognized in industry because of the many advantages in taking 
care of the variable compressor loads that exist in so many plants 
and shops. So often in these shops a lot of air is required at 
certain periods, a minimum amount at other periods, that Unit 
installations are desirable. 

Another advantage of the unit system is to eliminate unnecessary 
piping by conveniently installing the compressors in different sec- 
tions of your plant. 

Schramm features: 100% water cooled. . . lightweight and com- 
pact ...is vibrationless, even when providing great amounts of 
air. These—and many other features—make Schramm the econom- 
ical air compressor. For full details write today. 


Questions and Answers 
(Continued from page 124) 


Efficiency of boiler = 
total heat in steam in Btu 


X 3.142 X 16 


heat value of 1 lb fuel in Btu 

= 6390 + 10,200 = 62.6% Ans. 
Q 25—If for licensing or other py. 
poses, 10 sq ft of heating surjace js 
taken as equivalent to one boiler horse. 
power, what would be the rating on 
this basis of a hrt boiler having the 
following dimensions: diameter 60 in, 
length 16 ft, outside tube diameter 3, 
in., thickness of tube wall 0.12 in, 
number of tubes 60? Take lower halj 
of shell, inner surface (gas-contuct syr. 
face) of tubes and two thirds of area oj 
the tube sheets, less area of tube holes, 
as heating surface. 


A — Heating surface of shell = 


= 125.7 sq ft 
2 

Inside dia of tubes = 

3.5 — (2 X 0.12) = 3.26 in. 
Area of tubes = 

3.26 X 3.142 K 16 X 60 


12 


Area of tube sheets = 


= 819.4 sq ft 


60 X3.26 X3.26 0.7385 


2/3 (19.6 — 3.5) X 2 = 21.5 sq ft 

Total heating surface = 

125.7 + 819.4 + 21.5 = 966.6 sq ft 

Nominal boiler hp = 

966.6 +10 =97hp. Ans. 

Q 26—What is the specific heat o 
water? 

A—It is the heat in Btu required to 
raise the temperature of the water one 
degree. The mean specific heat at a 
mospheric pressure is 1/180th of the 
heat required to raise the temperature 
of 1 lb water through the 180 degrees 
from 32 to 212 F. It is sufficiently ae: 
curate to consider this as 1. Even at 
higher temperatures this is usually clox 
enough for practical purposes. 


Q 27—How much heat is required | 
produce 1 lb of superheated steam & 
300 psi abs and 600 F from feedwate 
at 180 F? 


A—From superheat tables. final ies! 
content (enthalpy) = 1314.7 Btu. 
Heat added = 1314.7 — (180-32) = 
1314.7 — 148 = 1166.7 Biu per |b. 


Q 28—Sketch and describe a throttlité 


calorimeter. 


A—Fig. 2 shows construction ot! 
common form. It has a_ cylindric’ 
shell with a thermometer well in 
center, an open escape to the ale 
phere at the bottom, and two threaded 
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GATE VALVE 


is even better now 


The new List 960 small forged steel gate valve, which 
replaces Chapman’s Standard List 960, contains several 
improvements to insure even longer service. 

Of first importance, the bonnet is now fitted with a sub- 
stantial forged steel yoke. A flanged forged steel packing 

gland is provided, thereby eliminating exposed 
threading on valve yoke, thus giving immunity 
from rusting and corrosion when placed in 
exposed locations. 

Swivel bolts are used for holding the pack- 
ing gland. 

There are no gaskets to blow, as in valves 
with flanged bonnet connections. 

Specify List 960 outside screw type in car- 
bon steel for working pressures to 800 Ibs. at 
750° F. Or in alloy steel for service at 1000 Ibs. 
working pressure at 750° F. Both valves avail- 
able in screw and welding ends. Where 
service conditions make it preferable the List 
960 rising stem inside screw type is available. 

For greater pressures—get Chapman List 
990 with heavier walls and extra strength. 
In sizes up to and including 11,", with screw 
or welding end. 

Stems, plugs, and seat rings on all valves 
are heat treated stainless steel to insure greater 
working qualities. 


CHAPMAN 


VALVE MFG. CO. 
INDIAN ORCHARD, MASS, 
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Specify Air Express 


ILLIONS of dollars are Jost annually by the ordi- 
nary slow-downs of business and industry due to 
the constantly recurring need for tools and materials 
and waiting for delivery! 
AIR EXPRESS can close many of those gaps between 
planning and performance, save many of those dollars! 
As you put new production plans into operation, you 
will find AiR EXPRESS at your service with expanded 
facilities for helping you cut the high cost of idle 
machines, idle labor, idle goods. 


A Money-Saving, High-Speed Tool 


for Every Business 


With additional planes now available for all important types of traffic, 3-mile-a- 
minute Air Express directly serves hundreds of U.S. cities and scores of foreign 
countries. Thousands of shippers are saving substantial sums through Air Express, 
employing its economy and efficiency in an ever-increasing number of ways. 


WRITE TODAY for “‘Quizzical Quiz”—a booklet packed with facts that will 
help you solve many a shipping problem. Dept. PR-13, Railway Express Agency, 
230 Park Avenue, New York 17, N. Y., or ask for it at any local office. 


Phone RAILWAY EXPRESS AGENCY, AIR EXPRESS DIVISION 
Representing the AIRLINES of the United States 


openings in the sides near the top and 
on opposite sides. One of these open. 
ings connects to the steam line. The 
other side leads to a manomety-, 
glass U-tube partly filled with me: cury 
and having a scale divided into in-hes. 


Sompling Thermometer 
pipe, Orifice, ¢Manometer 
\ 


or throttle valve 


Fig. 2 aoe Throttling-type calorimeter 


Q 29—Explain the operation o/ the 
throttling calorimeter. 


A-—Steam from the main steam pie 
passes through a nozzle having an 
opening about 3/100 in. in diameter. 
which reduces it to approximately at- 
mospheric pressure. Since moderately 
high-pressure saturated steam contains 
a greater number of heat units per 
pound (higher enthalpy) than lower. 
pressure saturated steam, as can be 
seen from Table I, this excess heat 
superheats the steam in the calorim- 
eter, thereby raising its temperature 
above that of saturated steam at tli 
lower pressure. The thermometer it 
the central well shows the temperature 
of the superheated steam. The manon: 
eter shows the pressure within the 
calorimeter. 

Using the observed pressure ani 
temperature, quality of the steam cai 
be calculated from the steam tables. 
using the following formula: 


H + 0.47 — —h 
q => —- 


where 
= quality of steam 

H = total heat in 1 lb steam (enthalpy 0 
saturated vapor) at calorimeter pre* 
sure. (To get calorimeter pressutt 
first add the barometer reading to tht 
manometer reading. Multiply thi 
by 0.49 to get calorimeter pressure !! 
psi abs.) 
specific heat of superheated steam 
temperature of superheated steam | 
the calorimeter 
temperature of saturated steam ‘ 
calorimeter pressure (from stes! 
tables) 
Latent heat (enthalpy of vapor 
tion) of high-pressure steam in ms! 
sensible heat (enthalpy of saturate 
liquid) of high-pressure steam “ 
steam main 


(Continued on page 144) 
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Tonnage that turned the tide 


welding fittings 
weigh less—take only a fraction 
of the space. In the intricate piping 
systems of Victory ships, these sav- 
ings increased tonnage capacity that 
helped turn the tide. 

Weight-saving, space-saving, and 
low maintenance costs are impor- 
tant in industry, too. But they are only 
three of Tube Turns’ many advan- 
tages over other fitting types. Tube- 
Turn welding fittings are easy to 
install. Their vibration-proof 
strength eliminates shut-downs for 
piping repairs. Their smooth inner 
surfaces insure maximum efficiency 
of flow. They permit greater flexibil- 
ity of layout. Their greater strength 


TRADE MARK 


means longer life for the entire sys- 
tem, increased safety at points of 
highest pressure ... where direction 
of flow is changed. 

For more information on the su- 
periority of Tube Turns’ exclusive 
manufacturing methods and data on 
successful installations in many in- 
dustries, write for Catalog 111. 


Selected Tube Turns Distributors in every 
principal city are ready to serve you 
from complete stocks. 


TUBE TURNS (Inc.) Louisville 1, Kentucky. 
Branch Offices: New York, Chicago, Philadel- 
phia, Pittsburgh, Cleveland, Dayton, Wash- 
ington, D.C., Houston, San Francisco, Seattle, 
Los Angeles. 


186% LBS. 44% LBS. 
A 4, 


Less than 1]; as much weight! 


Actual weight of 8-inch cast iron 
flanged ell with flanges, bolts and 
nuts, 186% Ibs. Actual weight of 
8-inch Tube-Turn elbow to do the 
same job, 44% Ibs. 


Welding Fittings ps 


and Flanges ‘ths 
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SAMPLE 


A 1000 Ib. carbon moly 
header ... for use on a high 
pressure line. Small sample, 
indeed, of the steady stream 
of industrial piping fabrica- 
tion that flows through the 
Associated shops in an end- 
less continuity. 

The quantity and the qual- 


ity of work handled here in- 
dicate the exceptional degree 
of ability available to cope 
with whatever problem your 
piping requirements pose... 
Let Associated assume the re- 
sponsibilities inherent in all 
fabrication jobs, large or 
small—for you. 


ASSOCIATED PIPING & ENGINEERING CO., Inc. 
2332 East 38th Street e Los Angeles 11, California 


Q 30—Sketch and describe a sepurat. 
ing calorimeter. 


A—The separating calorimeter «cpa. 
rates water from steam, and collects jt 
in a separate chamber where its «xact 
weight may be determined. In Fig, 3 
the main body of the calorimeter is q 
cast-iron double shell. The outer <pace 
steam-jackets the inner cylinder te pre. 
vent heat loss by radiation. A water 
glass with a graduated scale is cop. 
nected to the inner cylinder and q 
pressure gage to the outer steam space, 
This gage is graduated to shew steam 
pressure in the outer space, also weight 
of steam in pounds passing through 
the calorimeter orifice in a given time. 


Stop valve 


~Perforated 
basket 


Fig. 3 — Separating-type calorimeter 


Q 31—Describe the operation of the 
separating calorimeter. 


A—When the steam is admitted 
through the valve at the top of the 
calorimeter it flows downward into the 
perforated cup where its direction of 
flow is reversed. Moisture in the 
steam, being heavier than the steam 
itself, is left in the cup and drains 
down into the bottom of the inner 
chamber where the amount can be 
measured on the scale. Dry steam 
passes upward to top of cup, enters the 
outer cylinder and finally passes out 
through the orifice in the bottom. 
Weight of dry steam flowing can be 
read on the gage dial. or it can be 
found by attaching a-hose to the out 
let at the bottom and leading this hose 
into a tank of water resting on a scale. 
By checking the tank’s weight and con- 
tents before the calorimeter is drained 
into it and after, difference in weight 
gives weight of the condensed steam. 
When weights of the moisture and dry 
steam are found, then, 

Percentage moisture%in steam = 

weight of moisture in calorimeter 100 

dry-steam weight + moisture weight 


Quality of steam = 
100 = percent moisture 
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SUPER-SILVERTOPS 


@ The makers of Super-Silvertops provide a Steam Trap for 
every trap purpose .. . More than that, this company makes 
air release valves and self-cleaning pipe line strainers. Here’s 
the Anderson Steam Specialties lineup: 


STANDARD STEAM TRAPS in 8 sizes. All 8 can be 
ond OPEN FLOAT AND THERMOSTATIC TRAPS in 6 sizes. 
FLOAT TRAPS in 7 sizes. 
AIR RELEASE VALVES in 10 sizes. 
SELF-CLEANING PIPE LINE STRAINERS in 10 sizes. 
All of these traps, valves and strainers have been proved 


best by years of successful use ... And all are described 
in detail in the book “How To Choose A Steam Trap.” 


A free copy is yours for the asking. 


THE V. D. ANDERSON COMPANY 


1934 West 96th Street © Cleveland 2, Ohio 


Cutaway view of a Super-Silvertop Steam Trap 
with an Anderson Thermal Air Eliminator in- 
stalled to assure instant removal of air as well 
as instant heat to the steam using unit. 


Anderson Air Release Valve, sometimes referred to as Air Trap, used to 
vent air from water or gas from any liquid in a pipeline or closed valve. 


Anderson Pipeline Strainers will protect your control equipment from 
scale, grit or sediment, Self cleaning, easy to install, and inexpensive. 


Here’s the Anderson Super-Silvertop Steel Series 
trap designed for higher pressures and tempera- 
tures... Complete in itself and requires no extra 
fittings nor labor costs. 


POWER © January, 1945 


| 
| 
er 
- 
148 


Reader’s Problems 


(Continued jrom page 115) 


A dependable connection ca) 
made to the 8-in. main by installi: 
tapped tee in it and making the br, 


. connection of wrought iron or | 
Front and side furnace water-wall Erected boiler frame or structural 
sub-ecsomblies sendy to be hung none aath furnace water-walls, with special. made up with a swing joint in 

rame work. ter-wall for oi Iver- 

on structural frame work. branch, using extra-strong nipple: 
fittings. Copper connections can als 
be used although copper usual); 
quires more work space in whicli to 
make the bend. 


Oak Ridge, Tenn. IA Burcirr 


Calculating Pressure Rise 
Best rEvoRt on calculating pressure 


rise from water hammer is the summary 
iler completely encio: wi 
tors erected with steam drum in casing showing water-wall and \insylated header boxes in place. by F M Dawson and AA Kalinske pub- 
place showing insulated steel convector discharge piping con- x 


lished in the American Water Works 
Association Journal. Vol 31. No. 11. 


A New and Better Way to Erect a Boiler on the Job sine i 


Maximum pressure rise in a closed 
HE erection on the job of a Type LFS, International-LaMont occurs if 
Forced Recirculation Boiler is quicker, and easier than any ee 2 ee 

h fth that required for the pressure wave to 
other water tube boiler. Pressure parts of the unit are pre-fabricated, the de 
sub-assembled and tested in the shops before shipment. Other parts - relief point and back. : This time de- 
are sub-assembled and checked for quick erection on the job. In 


pends on length of conduit in feet L 
small sizes, the boiler unit can be shipped completely assembled. and velocity a of pressure wave in ft 


Boiler enclosed, insulated steel 


Other distinctive features of the Type LFS Boiler are: per sec; thus time t = ub and head in 
The boiler is in complete circulation before the fire is started. 
The steam drum is an unfired pressure vessel. 


Higher efficiencies due to maximum radiant heat absorbing 
surface in furnace water-walls and effective arrangement of 


secondary heating surfaces Where: 


Extreme flexibility —follows swinging load from no load to V = Velocity reduction, fps 


= Acceleration of gravity 

maximum load instantaneously. d = Pipe dia in. 

O = Pipe-wall thickness, in. 

Steady water line and dry steam under all load conditions. K o Val mieten of dleaticlty of water 

Minimum space requirements—low headroom a feature. (204,000). af 

E = Pipe wall material modulus of elasticity 
29,400,000 for steel 


International-LaMont Boilers,* Type LFS, are W= Weight of water per cu ft, in lb. 


designed for firing with oil, gas, pulverized coal the 
or stokers. They are available in sizes rang- d dis 
per hour and in all standard working pres- > ines, meen, oy accurately calculated irom 
sures. Larger sizes and special pressures “ete, the foregoing oquations. 
or superheat requirements on request. P Ped . eh to} Water hammer 1s caused by the sud: 
“+ | den destruction of velocity and its in 
Write today for bulletin illustrat- =” Mines, in tensity is controlled by the liquid ve 
ing and describing special fea- ™ 


locity and abruptness of stoppage. 
tures of this Type LFS Boiler. 


Energy is merely transmitted by the 

flow restriction and is not destroyed. 
Tests prove that dashpots, bypasses. 

counter weights or air chambers, are 0! 
Boiler little value. In this problem, the ait 

Builders for chamber performs little service 
59 probably intensifies the pressure be 

THE INTERNATIONAL BOILER WORKS CO. | cause it is water logged. 


POWER DIVISION | West Orange, N.J. RC McDonx 1.0 
) BIRCH STREET EAST STROUDSBURG, PA. 


*Licensed under LaMont patents. 
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THEY JEEPS 


BECAUSE THEY’RE SMALL, BUT POWERFUL, AND GO ANYWHERE 


For a small, tough, hard-working turbine that will go 
anywhere and do all you expect of it... get a Coppus 
“Blue Ribbon” Steam Turbine. 


Coppus Steam Turbines come in six frame sizes from 
150 HP down to fractional—so you can match more 
Closely your job requirements. Each smaller size is 
priced correspondingly less, so by selecting “horse- 
power” instead of “elephant power” you save on in- 
vestment and installation cost. 


Many well-known manufacturers install Coppus “Blue 
Ribbon” Steam Turbines on original equipment. They 
tow Coppus quality will protect the reputation of their 
own products. The Coppus Turbine is also being used 


Write for Bulletin 135-9. Coppus Engineering 
Corporation, 161, Park Avenue, Worcester 2, Mass. 
Sales offices in THOMAS’ REGISTER. Other Coppus 
“Blue Ribbon” Products in SWEET’S, CHEMICAL 
ENGINEERING CATALOG, REFINERY CATALOG. 
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on many U.S. Destroyer Escorts, all Casablanca class 
aircraft carriers and 90% of all Landing Ship Docks. 


Like all Coppus “Blue Ribbon” products (blowers, 
ventilators, gas burners, etc.), the Coppus Steam Tur- 
bine is a precision-made product, with accuracy con- 
trolled by Johansson size blocks. Every turbine is 
dynamometer-tested before shipment. 


More than 85% of all orders since 1937 have been re- 
peat orders. 


A “BLUE RIBBON” PRODUCT | 
t 
in 
ids 
is 
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in- 
ve- 
ion 


Do you need additional POWER? Are you losing POWER 
by allowing steam to go through reducing valves to 
process? Have your plant changes thrown your plant heat 
balance off from the way it should operate? 


Correct the situation with a MURRAY STEAM TURBINE 
GENERATOR SET, properly designed for your present op- 
erating conditions. Whether your plant needs a straight 
non-condensing unit, or one designed for bleeder or mixed 
pressure operation, MURRAY has already built a similar 
machine, now in satisfactory operation for a number of 
years, among the numerous machines furnished industrial 
and municipal plants. 


There is a MURRAY sales representative near you, 
ready to serve you, with information or guidance in 
planning. 


MURRAY also produces: 


Multistage and single stage Mechanical Drive Turbines 
Vertical single stage turbines 

High Speed Reduction Gears 

Steam Boilers 


MURRAY IRON WORKS COMPANY 


Weld Air-Chamber Joints 


To PROVIDE against further damage to 
the lead bends on 8-in. line, move the 
4x48-in. air chamber to a point ahead 
of the reducing valve. If air chambe: 
is made from pipe fittings weld or braze 
all joints because plain threaded joint 
are not usually satisfactory for this 
service. 

Fitting the washing machines with 
valves that -close gradually and 
smoothly as the machines fill will re- 
duce the pressure waves considerably. 

Jersey City, N.J. 1 S CHAMBERLAIN 


Use High-Pressure Hose 


I succest that CFJ replace the lead 
bends with high-pressure flexible-hose 
and install a relief valve on the system. 
Air chambers are usually ineffective 
because they usually contain no air; the 
slightest leak around gaskets or through 
a thread joint destroys the cushion. A 
float-controlled or spring-cushioned 
valve that closes more slowly reduces 
the shock. 
Kearny, V. J. Grorce McNairy 


Engineer’s Bookshelf 
(Continued from page 128) 


a few pages of superlatives in the opening 
chapter, the book is a fairly rational story 
of a spectacular personality who contributed 
much to our present electrical age. 

Born in an Austro-Hungarian village in 
1856, he came to America in 1884 to work 
for Thomas A Edison. By 1887 he had 
established his own laboratory in New York 
City and the next year George Westing- 
house paid him a million dollars cash, plus 
a contract for royalties of one dollar for 
every motor and dynamo built, for his 
polyphase alternating-current-system and 
induction-motor patents. subsequent 
years his inventions and discoveries were 
covered by more than one hundred patents, 
but he died at 87 almost in obscure poverty. 

Those interested electrical-industry 
history will enjoy the chapter on the con- 
troversy in 1891 over who was the inventor 
of the rotating magnetic field, the principle 
on which the induction motor operates. 
Two other names were put forward for the 
honor but it has been established that this 
is Tesla’s invention. Those who thirst for 
the dramatic and spectacular will find it in 
Tesla’s life. He never worked with the 
commonplace. His interests were always 
world shaking, millions of volts and cycles, 
manmade lightning bolts, wireless trans- 
mission of power around the world and 
death-dealing rays. These and many other 
sensational projects add color and zest to 
a most dramatic and interesting story. 


Tue Canava Year Book (1943-1944) By 


Dominion Bureau of Statistics. Published 
by the King’s Printer, Ottawa. Ont., 
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Leadership Throughout 


In every branch of Industry, 
executives see that machinery 
they use or make is Timken 


Bearing Equipped. 

This practice has become so 
standard that in numerous cases 
it is just a routine matter. When 
bearings are needed, Timken 
Tapered Roller Bearings are 
specified. 


Management knows the match- 
less record of this product—ac- 
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cepted everywhere as the bear- 
ing that delivers sustained, de- 
pendable performance. Timken 
Bearings are used in countless 
types of war material, automo- 
biles, trucks, tractors, locomo- 
tives, streamlined trains and in- 
dustrial machinery generally. 


Industry 


Design, research and experience 
are the reasons you can trust 
Timken Roller Bearings no 
matter how rough and rugged 
the going. 


Your choice of bearings must 
be selective because the life and 
operating efficiency of any ma- 
chine are vitally influenced by 
the quality of its bearing equip- 
ment. The Timken Roller Bear- 
ing Company, Canton 6, Ohio. 
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UMKE,, 


Tanproved AFTER COOLING METHOD 


DRIES COMPRESSED AIR MORE THOROUGHLY 


and Saves Cooling Water Costs 


U. S. Patent 
Re-issue No. 22.533 


“BALANCED 
WET |BULB” 


TEMPERATURE 
CONTROL 


EXTRA DRYNESS is vital to industrial users of compressed air, 
as in spraying protective coatings or in using air to clean fine 
instrument parts. And you protect all air tools, grinders, hammers, 
riveters—from water damage, from freezing and from loss of 
lubrication when the air is thoroughly dried in the NIAGARA 
Aero AFTER-COOLER. 

Obtaining lower temperatures than with ordinary after-cooling, 
the NIAGARA Aero AFTER-COOLER produces air that is far 
drier. An evaporative cooler, it does not consume water, but re- 
pays its cost by eliminating water bills. It also provides,controlled 
temperature for jacket and intercooler water with the Niagara 
“Balanced Wet Bulb” control which automatically assures the 
correct admixture of fresh outdoor air with recirculated air. 


Write for Bulletin 96 and 98 


NIAGARA BLOWER COMPANY 


Over 30 Years of Service in Industrial Air Engineering 
DEPT. P-15, 6 E. 45th St. NEW YORK 17, N. Y. 


Vield Engineering Offices in Principal Cities 


INDUSTRIAL COOLING HEATING 


4 


Canada. 1150 pp, 6x9 in. Illustrated wit): 
many maps, charts and tables, cloth. $2.00 


From the earliest years of the Dominion’- 
history, the Canada Year Book has been th 
official statistical record of the country’s 
development—its resources and institutions. 
its social and economic conditions. Con 
ceived from the broadest viewpoint, it pr: 
sents a co-ordinated picture of progres- 
against a background of interpretative ma! 
ter designed to give proper perspective. 

This book contains statistical informa 
tion on practically every phase of Canada’. 
development, such as population, powe: 
generation and _ utilization, mines 
minerals, manufactures, construction, 
transportation and communication, laho: 
and 30 other subjects. Those interested in 
Canadian statistics will find this a mos! 
valuable source of information. 


Booklet Reviews 


Tue FLow or Siac on Furnace 
Watts By P Cohen and W T Reid, fuel 
engineers at the Bureau of Mines Central 
Experiment Station, Pittsburgh, Pa. 10c. a 
copy from Supt of Documents, Government 
Printing Office, Washington, D. C. This 
technical paper, No. 663, is published to 
promote more efficient operation of slag-tap 
pulverized-coal furnaces and to aid in im- 
proving design of these large steam-generat- 
ing units by industry. 


Bureau oF Mines RESEARCH ON THE 
HypROGENATION AND LIQUEFACTION OF CoAL 
AND Lienire (Technical Paper 666) By 
Dr Arno C Fieldner, chief, Bureau’s fuels 
and explosives branch, Dr. Henry H Storch, 
supervising chemist, and Dr Lester L Hirst, 
physical chemist. 15¢ a copy from Supt of 
Documents, Government Printing Office. 
Washington, 25, D. C. Review of 8-year 
research in making gasoline and oil from 
coal and lignite—poiential sources of motor 
fuels and lubricants when natural petro- 
leum reserves no longer can fill growing 
demand. It explains hydrogenation and 
liquefaction experiments at the Bureau's 
Pittsburgh laboratory-scale plant, a con- 
tinuous unit capable of hydrogenating 100 
lb coal in 24 hr. It also presents chemical- 
process information in a large number of 
batch hydrogenation tests in small steel 
autoclaves or bombs. Experiments show 
that major part of America’s immense coal 
reserves—estimated at 3 trillion tons—will 
yield liquid fuels, but some are more eas- 
ily liquefied than others. Experimental 
plant tested 15 coals from eleven states 
and Alaska, from lignite to high volatile 
bituminous. 


Following two booklets are mailed without 
charge upon individual request for single 
copies to Bureau of Mines, Dept of Interior, 
Washington, D. C. 


SALVAGE oF CoAL FROM MINE REFUSE 1% 
THE Pirrssurcu District By Jos A. Kell) 
and H G Graham, mining engineers, and 
Thos Fraser, coal-preparation engineer. \n- 
vestigation No. 3768 shows that large quan- 
tities of valuable bituminous coal now being 
dumped into waste piles can be salvaged 
without drawing upon skilled underground 
miners, in the Pittsburgh district. About 


1,000,000 tons of usable coal can be recovy- 
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Light, Fluffy, Resilient 
and Greaseless... Yet 
It Packs to Extreme Density! 


are easily cut...and it’s unique in that it contains no 
Ingredients used—asbestos and 
stand the highest temperatures of any organic or mineral 
substances ...can be used in temperatures as high as 
750° F. Each fiber is treated with a dry —— 


‘THE ANCHOR PACKING COMPANY 
GENERAL OFFICES: PHILADELPHIA, P A. 
FACTORIES: MANHEIM, PA., ELKHART, IND. MONTREAL, CAN. 


BRANCH OFFICES” 


| 
Carbonite Packing is recommended for use on centrifuga) 
| _ pump shafts, high or low speed; rotary rods or shafts} — 
reciprocating rods and plungers; expansion joints; valv 
_ stems; and numerous other uses against air, oil or water) — 
: 
Maryland . Shower Bldg., Gay and Lombard Streets Montreal, Canada... Cote Saint Paul Rol 
303-04 North Station Building Milwaukee 2, Wisconsin 905 E. Kilbourn A 
Andrews Building New York 13, New York ............. 100 Sixth Avenue, near C 
Chicage  Minois .. 200 East Minos Street Portland 5, Oregon 
Ohio .............. West 7th Street San Francisco 7, California... = 


LLPA 


THE PACKING THAT "PACKS ALL" 


. . . use it once and 


. you'll use it always 
THE ALLPAX INC. Here’s the universal packing on be 


used for any fluid or on any appar One 
k N Y size all—economically, 
Ma —sim 

maronec Try ALLPAX and you, too, will be enthusi- 
astic over its easy application and long wear. 
e You don’t have to remove old packing to re- 
pack with ALLPAX. Square cross section makes 

ALLPAX easy-filling in any stuffing box. 
Distributors Everywhere Try it and you'll always use it. Full details 


on request. 


YOUR SERVICE’. 
INCLUDES. HIGH PRESSU 

use Pyrex... 

HIGH PRESSURE GAUGE GLASSE 


Pyrex High Pressure Gauge Glasses are specially designed, A complete line to 
manufactured and tested to stand up under the severe punishment solve your particular 
of high pressure service. gauge glass needs. 

Pyrex High Pressure Gauge Glasses resist pitting and clouding, rs 
and retain their crystal clearness throughout their entire life. 
Their resistance to thermal shock minimizes breakage due to 
sudden temperature changes. Because of machine drawn accuracy, 
they are easy to install, and danger of installation strain is reduced 
to a minimum. 

For high pressure duty, in locations where specially high visi- 
bility is needed, or for moderate pressure conditions, there is a 
specific Pyrex or Cornixa Gauge Glass that has exactly the 
characteristics to give you long lasting, trouble free, economical 
service. They are stocked by all leading mill supply houses. 

Industrial Sales Department, POL, Corning Glass Works, 
Corning, New York. 


“PY REX” and “CORNING” are registered trade-marks and indicate 
manufacture by Corning Glass Works, Corning, N.Y. 
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ered yearly in that area, and proportionate 
tonnages can be reclaimed in other large 
coal-producing centers. 

Picking by hand and using commercial] 
coal-washing equipment are the two meth- 
ods suggested. Handpicking is done by un- 
skilled workers, and the majority of men 
in a coal-washing plant are unskilled or un- 
able to stand underground work. 

At least one ton of mine refuse is pro- 
duced for each ten tons of marketed coal 
in the Pittsburgh area, Bureau engineers 
found after careful tests for coal content 
at some mines and general observations at 
others. Ratio at mechanized mines ran as 
high as one ton of refuse for every three 
tons of coal, while at hand-loading opera- 
tions it was about 1 to 20. 


OBSERVATIONS ON THE Use oF CyYCLOHExy- 
LAMINE IN STEAM-HEaATING Systems By A 
A Berk. Bureau of Mines Report of In- 
vestigation 3754. First findings of an inves- 
tigation of the use of cyclohexylamine to 
prevent or reduce corrosion from carbon- 
dioxide dissolved in the condensate. 


Repucinc Hospitat Fuet Costs Pub by 
Hospital Bureau of Standards and Supplies, 
247 Park Ave, New York 17, N. Y. 47 
pp, illustrated, $1. Three factors control 
fuel bills: (1) proper fuel at minimum 
price (2) efficient equipment for burning 
fuel and generating steam, and for thrifty 
and modern use of that steam (3) economi- 
cal methods for operating equipment that 
generates, distributes and makes use of 
the steam. Numerous case histories are 
reported in operation of heating and power- 
plant equipment and boilers fired by oil 
burners and stokers. Hand-fired methods 
are discussed and references made to boiler 
efficiencies through different firing meth- 
ods. Recommendations are given for cut- 
ting fuel consumption. 

GLossArRy or® Terms 
Compiled by M A Cordovi. research assist- 
ant, Welding Research Council of The En- 
gineering Foundation. Pub by American 
Welding Society, 33 W 39th St, New York 
18, N. Y. 16 pp, 50¢. Contractors, students 
and others who consult welding drawings 
or specifications using German, French 
Russian or Spanish terms will find this a 
valuable supplement to standard or engi- 
neering dictionaries. 


ExpPERIMENTAL Stupies or Borer SCALE 
ar 800 Pst) By J A Holmes and C Jacklin. 
12 pp, available on request from National 
Aluminate Corp, 6216 W 66th Place, Chi- 
cago, Ill. Reprinted from Proceedings of 
Fourth Annual Water Conference, Wm Penn 
Hotel, Pittsburgh, Noy 1 to 2, 1943. 
TrANsitTion Opportunities Pub by N. Y. 
Journal of Commerce, 63 Park Row, New 
York 15, N. Y., 25¢. 200 new reports of 
peacetime trade potentialities and product 
innovations, secured through key indus- 
trialists, government and trade assn_ offi- 
cials. 


PREPARATION AND PuriricaTion oF Hy- 
prous Oxipe Sots sy Ion EXCHANGERS 
By John W Ryznar, 3 pp. On request from 
National Aluminate Corp, 6216 W 66th 
Place, Chicago 38, Ill. 
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THE PROBLEM OF 
STICKING AND BURNING 


VALVES 


VALVE troubles result in excessive consumption of lubricating oil, rough 
running and stalling engines, hard starting. As a rule, most of these valve 
troubles are caused by mechanical difficulties, although some result from 
slow speed operation, permitting excessive a 


CHIEF CAUSES OF VALVE FAILURE 
1. Insufficient Tappet Clearance ...Cor- 
rection lies in more frequent tappet in- 
spection and accurate clearance adjust- 
ment. 


2. Valve Face or Seat off Center... This 
trouble may result in heavy gum and 
coke deposits piling up on under side of 
valve head and forcing it off seat. Here 
correction lies in proper valve grinding, 
or replacement. 
3. Warped Valves...Valves that are 
warped will apparently hang open at 
high speeds while clearing at idle. Re- 
seating or replacement is only correction. 
Reducing abnormal temperatures will 
likely prevent repetition. 
4. Weak Springs... 
Replace with springs 
meeting manufactur- 
er’s specifications for 
spring tension. 


5. Worn Valve Guides...Guides become 
Cie from dirt in air intake or oil re- 
sulting in coke or gum deposits that build 
up on valve stems because of excessive oil. 
This may be corrected by more frequent 
service of air cleaner or installing more 
efficient air cleaner; and replacement of 
worn guides. 


6. Deposits on Valve Seat...This is the 
most frequent cause of leaky valves with 
consequent loss in power and fuel effi- 
ciency. Source of this trouble is usually 
heavy carbon or lead deposits in com- 
bustion chamber, very rarely from for- 
eign matter within combustion chamber. 
Narrower valve seats and strong springs 
with more accurate grinding technique 
are remedies. 


7. High Temperature Exhaust ...Caused 
either by back pressure due to restricted 
exhaust system or poor carburetion or 
late timing. This condition results in 
warped valves and assists in building up 
varnish, lacquer, gum or deposits on valve 
stems, resulting in sticky and/or leaky 
valves. Cure is to clean out or replace 
muffler and tail pipe and improve com- 
bustion. 


8. Insufficient Cooling ... Caused by scale, 
rust or muddy deposits in water jackets; 
failure of water pump to deliver enough 
water; bad vanes in pump; slipping pump 


belt. In all cases cleansing or repairing of 
cooling system is called for. 


MAIN CAUSES OF STICKY INTAKE VALVES 


Intake valves rarely fail or burn because 
they are constantly cooled by incoming 
charge of air-fuel mixture. However, they 
do frequently stick, due to: 

1. Gum Content of Fuel too High...Gum 
in fuel forms deposits around valve stem 


_above guide and under valve head. To 


correct, change to fuel of proper specifi- 
cation. 

2. Worn Guides and Stems ...Since most 
of stem and guide wear is due to dirt and 
dust in air, remedy is more frequent serv- 
ice of air cleaner, or installation of larger 
capacity oil bath cleaner and, of course, 
replacement of worn guides and valves. 


RING-FREE MOTOR OIL HELPS REDUCE 
VALVE TROUBLE 


Correction of valve trouble is obviously a 
mechanic's problem. However, motor oil that 
penetrates fast—gets down around valve 
stems, and guides—reduces friction, and 
thereby prolongs life of valve. Macmillan 
Ring-Free Motor Oil has this quality of 
fast penctration. Furthermore, it is refined 
to withstand high engine temperatures. 
Ring-Free acts as a preventive for valve 
sticking, saving fuel consumption and costly 
repair bills, 
FREE BOOKLET 


Write today for copy of free 
pamphlet on “Sticky and 
Burned Valves — Causes and 
Preventions.” Address — Mac- 
millan Petroleum Corpora- 
tion, Room 1013, 530 W. 6th 
Street, Los Angeles 14, Calif. 


MACMILLAN PETROLEUM CORPORATION —50 WEST SOTH STREET, NEW YORK 20 624 SOUTH MICHIGAN AVENUE, 


CHICAGO 5 ° 
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530 WEST SIXTH STREET, LOS ANGELES 14 


COPYRIGHT 1944, MACMILLAN PETROLEUM CORPORATION 
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DOLLAR 
done per dollar spent— measures 
the value of steam generation 


If you are planning immediate 
boiler installation or replace- 
ment, the efficiency and economy 
of a Cyclotherm Steam Generator 
will interest you. While the range 
of available units obviously can- 
not be on a peace time basis, 
Cyclotherm engineers will gladly 
cooperate in meeting your needs 
in power, processing or heating 
with available units. 

Cyclotherm meets the dollar 
efficiency test through a wide 
power range (10 to 300 horse- 
power) with both oil and gas 


fired units. Its exclusive princi- 
ples of combustion and design 
have proved Cyclotherm’s dollar 
saving and dollar making ca- 
pacity under most rigorous oper- 
ating conditions. 

Cyclotherms are fully auto- 
matic, sturdily built and com- 
pletely self contained. They give 
years of trouble free service with 
a minimum of attention. 

Detailed additional informa- 
tion will be supplied promptly 
upon request. Our engineers are 
available for consultation. 


30 Horsepower 
Cyclotherm Steam Generator 


OSWEGO 
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AMES IRON WORKS 
NEW YORK 


BOX 702 


Brush Performance 
' (Continued from page 109) 


creases total pressure against the brusi: 
holder’s side. If top angle is too great 
it retards brush radial movement. Best 
operating conditions in trailing position 
are obtained when brush holder is sct 
at a minimum safe clearance from the 
commutator. clearance between brush 
and its holder box kept as small as 
free movement of the brush permits, 
and the spring tension finger does not 
cause a thrust away from the holder's 
trailing side. 

When operated in the leading posi- 
tion, brush angle on the commutator 
will not change as long as force H is 
positive. However, in determining the 
angle at which to set brush holders, al- 
low a safety factor for possible poor 
commutator surface, abnormally low- 
temperature operation, continued light- 
load operation, or use of high-friction 
brushes. Experience indicates that 
brushes are liable to chatter at a 20-deg 
leading angle or less, except on the best 
commutator surface and with brushes 
of low frictional coefficient. Probably 
25 deg is the smallest safe leading 
angle, while 30 to 37.5 deg, more often 
encountered in practice, is preferred. 
Since pressure against brush holder's 
side is lower in leading operation than 
in trailing, a bevel may be used at 
brush top without seriously reducing 
radial-movement freedom; this is cus- 
tomary on brushes operated in the lead- 
ing position. 


| 
Curves, Fig. 5, show factor 7° by 


which spring pressure, 7’, is multiplied 
to determine pressure normal to com- 
mutator at brush face. These curves 
show the variation of . with brush 
angles for coefficients of friction rang- 
ing from 0.0 to 0.60. They indicate 
how pressure at brush contact face is 
modified by changes in brush angle or 
coefficient of friction. Curves also show 
that an increase in coefficient of fric- 
tion decreases pressure on the commu- 
tator with brushes in the leading posi- 
tion and increases pressure on_ thie 
commutator in the trailing position. 
With trailing angles, brush-face pres- 
sure is always greater than spring 
pressure parallel to brush length. With 
leading angles, brush-face pressure is 
greater than spring pressure at low 
coefficients of friction and customary 
brush angles but less than spring pre-- 
sure at the higher coefficients. For ex- 
ample, in Fig. 5 at a brush angle of 35 
(Continued on page 158) 
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What do you want to know 
about Turbine Oil? 


Recently a number of utility plant men were asked, “What do you want to know about turbine oil?” Several of them had very specific ques- 
ticas. They are answered here because they may help you in selecting a turbine oil that solves, once and for all, the ever present problem of 
turbine oil maintenance. One question is taken up each month, but you can get the answers to all of them now—see the booklet offer. 


5. Does the inhibitor in Nonpareil 


Turbine Oil wear out? 


Inhibitors are used in many oils for 
various purposes, often without users 
being aware of it. But in Nonpareil 
the addition of an inhibitor is an 
important step in its manufacture— 
it's the key to the oil’s long life. 

Few, if any, oils are expected to 
last indefinitely; therefore, the life of 
inhibitors used in them is not of 
paramount importance. Since Non- 
pareil is guaranteed “for the life of 
the turbine,” the lasting quality of 
the inhibitor 7s important. 

It is true that the oxidation inhib- 
itor in Nonpareil is slowly consumed 
in service. But the user has no cause 
for concern about it. There are many 
reasons why. The principal reason is 
the fact that the inhibitor is used up 
so slowly—and such a small amount 
is needed to prevent acidity devel- 
Opment—that it is usually amply re- 
plenished by the make-up oil. Al- 
most every turbine requires some oil 


to replace that lost through evapora- 


tion and leakage. Normal make-up 
oil will keep Nonpareil well within 
the guaranteed limit of acidity for- 
mation. 

Another reassuring fact is that the 
oxidation inhibitor has one primary 
function—to prevent acidity devel- 
opment. The oil itself is free from 
asphaltene - forming hydrocarbons. 
Even in the extremely rare case 
where make-up oil is not sufficient 
to replenish the inhibitor, there is 
no formation of asphaltene deposits. 
However, the possibility of avy oil 
trouble because of a deficiency of 
inhibitor is reduced to practically 
zero due to the periodic laboratory 
check that is made of every fill of 
Nonpareil. Records of thousands of 
these tests bear out this fact. 

What causes corrosion in turbines 
will be the question discussed in this 


Space next month. 


Gasoline Powers the Attack... 
Don't Waste a Drop! 


STANDARD OIL COMPANY (INDIANA) 


For all the answers send for this 
booklet... it contains answers to questions 
such as these: 


1, What causes turbine oil deposits or 
sludge? 

2. What causes acidity increase in turbine 
oil? 

3. What is an oxidation inhibitor — how 
does it prevent acidity? 

4. How does a guaranteed turbine oil pro- 
tect the user? 

5. Does the inhibitor in Nonpareil Turbine 
Oil wear out? 

6. What causes corrosion in turbines? 
Send for a copy of this booklet, or better 

sull, ask for a Standard Lubrication Engi- 

neer. He can answer your specific questions 

about Nonpareil Turbine Oil. Write Stand- 

ard Oil Company (Indiana), Room 1225, 

910 S. Michigan Ave., Chicago 80, IIL, 

for a copy of the booklet, or the Engineer 

nearest you. 


* LUBRICATION ENGINEERING 


STANDARD 


SERVI 


{ 
y 


MOST OILS or greases will give some measure 


. of rust protection, but a product specifically 
developed for rust prevention will make 
reve || 10] the job easier, give more reliable, 
longer-lasting protection, and cost 
> less in the end. 
| e 


surer 


There are 18 grades of Stanorust 


and “SR” rust preventives—each 
has specific uses and advantages. 
Some of them were specifically 
made to meet U. S. Government 
specifications. If you have a 


problem of rust prevention on: 
stock in storage, parts in 

_ production, or complete machines 
- to be shipped or stored, let us 
help you pick the grade or 
grades of Stanorust you need —and 
make a test. Write Standard Oil 


Company (Indiana), 910 South ; 
Michigan Avenue, Chicago 80, 


Illinois. Your questions will be 
answered or referred to the Lubrication 
Engineer nearest you for handling. 


STANORUST GIVES COMPLETE RUST PROTECTION PLUS THESE ADVANTAGES 


1. Easy application. Because Stanorust is available in 4. Easily removed. Most grades of Stanorust can be 
grades for spraying, swabbing, or dipping, and for hot removed by wiping the parts clean with a cloth damp- 
or cold application, you can choose a product that is ened with petroleum solvent. 

easiest to apply under your present conditions. 5. Acts as a lubricant. It is not necessary to remove 
2. No waste. The wide choice of grades also makes it Stanorust from parts that are to be assembled in a com- 
possible to apply the exact film needed to give the plete machine. Stanorust, itself, acts as a lubricant. 


protection which the job requires. 


6. Light color. 


3. Does not crack or peel. Stanorust does not harden 
or form a paint-like film which will be chipped off or 
damaged in handling. 8. No unpleasant odor. 


7. Noninjurious to workers. 
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ALLOY BULLETIN 


MARINE AND POWER EDITION 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 


Headquarters for BRASS, BRONZE, and COPPER 


Prepared by Bridgeport Brass Company 
co. 


Make Plans Now to Meet 
More Severe Water Conditions 


More Corrosion Resisting Alloys Available 


The problem of water pollution by sew- 
age, chemicals and industrial wastes, which 
already is a serious factor in the operation 
of power plants, will be worse in the future. 
As population centers increase and Amer- 
ican industry expands with the develop- 
ment of new,products and processes, still 
more mills, factories and shops will be 
built. As chemistry continues to play an 
increasingly important part in industry, 
there will also be a greater number of 
chemical and process plants. Since most 
plants are located on harbors, estuaries, 
rivers and inlets from which power plants 
draw water for their surface condensers, 
the power plant engineer is most vitally 
concerned with water pollution. 

Many communities are accomplishing 
much in sewage processing, and a number 
of manufacturers are treating and con- 
trolling industrial wastes. However, it is 
not likely that all water pollution problems 
will be completely solved so far as power 
plants are concerned. Fortunately, corro- 
sion research and better manufacturing | 
methods have led to the development of | 


new and better condenser tube alloys with 
superior corrosion resistance. Alert power 
plant operators, in anticipation of more 
severe polluted water conditions in the 
future, are investigating the newer alloys. 


Causes of Tube Failure 


Brackish waters polluted by sewage and 
industrial wastes have always constituted 
a serious condenser tube problem. Exam- 
ination of some of the specific factors in- 
volved when condensers operate under such 
conditions reveals why ordinary alloys fail 
prematurely. Roughly, these factors may 
be said to come under one or more of the 
following categories: 

1. Chemical 

2. Mechanical 


3. Organic 


From the chemical standpoint take, as an 
example, manufacturing plants which dis- 
charge an excessive amount of acid wastes 
into water which is not sufficiently diluted. 
Acid content of the water can be quickly 
raised to a point where pit corrosion will be 


7800 Sq. Ft. Welded Steel Surface Condenser 


Note: Bridgeport products are supplied in accordance with existing priority regulations. 


BRIDGEPORT 


BRIDGEPORT BRASS COMPANY, BRIDGEPORT 2, CONN. | 
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greatly accelerated in the condenser tubes 
through which such water flows. The pres- 
ence of chlorides or sulphates in the water 
will have the same effect. 


Under the heading of mechanical factors 
would come cinders, sand, mud, wood, 
stones, or other small particles, which are 
very likely to cause deposit attack as they 
lodge in various parts of the condenser 
tubing. On the other hand, large pieces of 
foreign matter may lodge in the tubes, 
causing turbulence at those points with 
resulting impingement attack. 

With sewage and organic wastes, hydro- 
gen sulphide, carbon dioxide, ammonia, 
and nitrogen can cause excessive corrosion 
and pitting. 


Tests Prove 
Duronze IV Superior 


For some time the superiority of 
DuronzeE IV condenser tubing under such 
conditions has been recognized. This alloy 
has been tested side by side with Cupro 
Nickel, Aluminum Brass and Admiralty 
by a seaboard power station using brackish 
water polluted by industrial wastes and 
decomposed sewage. At the end of nine 
months both the Admiralty and the Alu- 
minum Brass were severely attacked by 
pit corrosion and were considered as un- 
satisfactory for service. The samples of 
DuronzeE IV and Cupro Nickel were left 
on test for eight months more. After a total 
of seventeen months’ service the Cupro 
Nickel had thinned to a marked degree and 
in some places was pitted through. The 
DuronzeE IV showed very little effect and 
was still in excellent condition after this 
severe test. Duronze IV is excellent for 
seaboard power stations, outlasting both 
Aluminum Brass and Admiralty. It is espe- 
cially recommended for tropic waters too 
severe for ordinary alloys. 


Make Plans Now 


To help power plant operators who 
anticipate more severe conditions we will 
gladly send our Condenser Tube Manual 
which contains specifications for modern 
condenser tube alloys, corrosion research 
data and helpful information. 


Be sure to write for your copy. Our lab- 
oratory will be glad to help you with prob- 
lems of excessive tube failure or in planning 
for the future. 


4 


DEFINITION DART 


TWO BRONZE SEATS 
GROUND TO A TRUE BALL JOINT 


Two bronze seats, ground to a true ball joint de- 
fines just one union — Dart. In other words, Darts 
are different. The super-smooth seats join without 
jamming; part without having to pound them. Dart 
bodies and nuts are of high-test, air-refined malleable 
iron — are practically unbreakable. That’s why Darts 
can be used over and over again, reaching lowest cost 
levels through length of service. 


Order Darts from your supplier now, 


DART 


and see the difference. 


E. M. DART MFG. COMPANY, PROVIDENCE 5, R. I. 


158 (64c) 


deg and a 0.15 coefficient of friction, 
brushface pressure on the commutator 
is 1.1 times tension-spring pressure. If 
coefficient of friction increases to ().45, 
brush-face pressure on the commutator 
is only 0.925 times tension-spring pres. 
sure. 

Brushes may be operated satis{scto. 
rily, at either leading or trailing angles 
provided brush-holder design and ad. 
justment are correct and brush angle 
adapted to direction of commutator ro. 
tation. Best practice. however, gener. 
ally uses certain grades of soft graphite 
brushes only in a leading position to 
prevent tendency to side wear. Trailing 
brush operation is preferred for most 
industrial motors and generators that 
have brush holders designed primarily 
for trailing position operation, which 
can be adjusted to approximately 15 
deg from the radial. However, if holder 
design permits operating the brushes 
at a 30- to 37.5-deg angle, leading oper. 
ation is usually favored. 

Optimum practice on units of small 
dimensions and high speed is not so 
clearly defined. There are many exam- 
ples of successful operation at 30 deg 
leading angles on commutators of rela- 
tively small diameter at speeds as high 
as 9000 to 10.000 rpm. On the other 
hand, some tests indicate that quieter 
operation is obtained at these high an- 
gular velocities, with brushes at a trail- 
ing angle of 5 to 7.5 deg and a small 
bevel at their top ends to hold them 
against the trailing side of their hold- 
ers. Many small machines operate suc- 
cessfully with radial brushes particu- 
larly where ratio of brush thickness to 
commutator diameter is relatively large. 


Replacing Old Pumps 


(Continued from page 73) 


the suction nozzle to pick up the incom- 
ing stock. 

Among the most important pump 
changes is the shift from engine-driven 
reciprocating to motor-driven centrif- 
ugal units. Not only are modern 
pumps more efficient but a change to 
motor-driven designs frequently means 
elimination of costly boiler plants. sub- 
stitution of automatic for manual con- 
trol and increase in pumping capacity 
without expanding the pumping station. 

Reciprocating pumps in good condi- 
tion have high efficiency. but steam 
driven units exhausting to atmospliere 
may be expensive to operate. Here, 
economic reasons are just as favorable 
for replacing them with motor-driven 
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NEW MOVIE EXPLAINS THE 


Gas 


Now—for the first time 
in simple, everyday 
terms— Businessmen 

and Engineers can get 


the complete history, 
development and 
operation theory of 
the Gas Turbine 
in Allis-Chalmers new, 
sound motion picture, 
“Tornado in a Box”. 


CHALMERS 


MILWAUKEE 


@ Tune in the Boston Symphony, Blue Network, every Sat. Eve. 
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HERE ARE SCENES FROM 
NEW MOVIE 


x 


she expends the blow. 
torch increases its pressure. Then we can put it to work." 


“Here are the prime elements of every gas turbine cycle — 
—— compressor, combustion chamber and turbine.” 


_ This represents temperature, and here is the entropy scale."’ 


16 MM. PRINTS FREE 


Film runs 28 minutes. 16 mm. prints available for 
loan — to be used on sound projectors only. Fill in 
and mail coupon to Allis-Chalmers, Milwaukee 1, Wis. 
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e Cadmium Plated este and Out 


e High-Grade Woven Monel Wire 
Screen 


e Readily Removed Steel Blow- 
Off Bushing 


e Screen and Bushing Come Out 
Together—Go Back Together, 
Automatically Aligning 


e For Steam Lines or Water, Oil 
and Other Fluids 


e Reasonably Priced 


e 6 Sizes from 2" to 2” for Pres- 
sures up to 600 Ibs 

e Many Thousands in Service 

e Sold by Over 100 Mill Supply 
Houses 


See Your Supply House or 
Send for Bulletin S-200 


YARNALL-WARING COMPANY 


100 Mermaid Avenue PHILADELPHIA 18, PA. 


reciprocating or centrifugal pumps as 
for replacing an outmoded centri! ga] 
pump. 

In hundreds of instances modern izing 
pumping equipment has resulte:| jp 
large savings. The water depari:nent 
of a midwestern town operated at 
deficit each year. By replacing its old 
pumps with motor-driven centriiugal 
units the city reduced water rates 15% 
and in 6 years built up a reserve fund 
of $11,000 and saved $38,000 in jump. 
ing costs. On another city-water sys. 
tem a new pump paid for itself in six 
months in reduced power and operat. 
ing costs. During four years’ operation 
repair cost was practically zero. 

Frequently, replacing old pumps in. 
creases pumping capacity at no extra 
operating cost. One city’s waterworks 
pumps that were over 20 years old were 
supplying water at a reasonable cost, 
However, improved efficiency of new 
pumps that replaced them made it 
possible to handle 1,000,000 gal of 
water more per day than the old ones 
had at the same operating cost. 

Many industries, such as paper mills, 
afford just as attractive opportunities 
for large savings in power costs as do 
city-water systems. One large paper 
mill replaced seven old pumps with 
six new ones. To drive the old pumps 
required 320 hp compared to 159 hp 
for the new ones. This saving amounted 
to $3700 reduction in annual operat. 
ing cost. 

In another paper mill a pump was 
not delivering all overflow from the 
pulp-processing blanket to the all-save- 
screen to be reclaimed. About 250 
gpm of water and pulp were going to 
the sewer. Replacing the old 450-gpm 
pump with a 700-gpm one doubled 
amount of pulp reclaimed, but required 
no increase in power. Saving amounted 
to $2400 per year, an impressive ar- 
gument for buying a pump to fit the job. 

While some pumping developments. 
such as shifting from engine to steam- 
turbine or electric-motor drive, have 
been spectacular, improvements in 
pump design to produce more compact 
and efficient units at lower initial cost 
have been steady and far reaching. 
This has been particularly true o! 
centrifugal-pump design for the last 
25 years. Contributing to this are 
impreved impellers, casings, and suc- 
tion and discharge passages, made pos 
sible by extensive laboratory and shop 
tests. 


Electricity in U. S. Mines. Our mines 
have 50,000 miles of electrical haulage- 
more than the tetal for electrical railroads 
and street railways. 
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ave Round-the-clock operation of oil refineries, chemical plants, steam plants, etc., essential 

in fo the continuous flow of war products to the United Nations, is all in the day's work for O 
pact [these fittings. Today, as in peacetime, Vogt drop forged steel fittings make a major contri- Fo a 
cost JMPution to the efficient functioning of pipe lines in plants vital to the war effort. Fp Bes 
» al Shocks and stresses imposed by high pressures and high temperatures are taken in their NGS? 
ast W'de because Vogt fittings are uniform in structure, fine grained, and free from porosity & 

are We’: the superior product of laboratory controlled matorials and giant forging hammers and Ae 
suc [eePsetters. These properties also give higher resistance to erosive and corrosive conditions, & 
on ereby adding to service life expectancy, | 
shop Vogt Ells, Tees, Crosses, etc., are forged from carbon steel or various alloys to meet specific ae “4 

operating conditions. Catalog F-8 will aid you in their selection and proper application. : \ 

m HENRY VOGT MACHINE CO., Inc., LOUISVILLE 10, KY 
nl 


BRANCH OFFICES: NEW YORK + PHILADELPHIA + CLEVELAND + CHICAGO - DALLAS 


POWER © January, 1945 168 


T ER = 
LONG 
FOR SAFETY ANDO 
| 2000, 3000 and 6000 pounds service —Sizes to 6” 
“Tprop FORGED Tag 4 
ants, , 80 and 160 pipe 
am 
roads 
1945 


15 to 20 per cent. increase 


in boiler capacity obtained 


with 15 to «0 


per cent. de- 


crease in fuel consumption, 


besides reduction in main- 


tenance and development of 
production volume will be as 


desirable in peacetime oper- 
ations as.in war's emergency. 


Here is what a Stickle Differential 
Drainage and Boiler Return System 
will do and why it obtains the results 
enumerated: 1. Returns condensate 
from processing units to boilers, un- 
der pressure, at temperature only 15 
to 20 degrees lower than temperature 
of steam at operating pressure—sav- 
ing fuel and increasing boiler ca- 
pacity. 2. Supplies positive and cor- 
rect drainage—assuring maximum 


production from processing units. 
3. Eliminates high velocities and re- 
duces scale—decreasing maintenance 
costs for both boilers, steam lines, 
traps and other equipment. 

Canning plants, laundries, milk 
drying plants and paper board mills 
are examples of types of industry in 
which this Stickle System is getting 
results. Bulletin No. 250, mailed on 
request, gives complete data. 


OTHER STICKLE EQUIPMENT: Stickle Open Float Steam Traps, in series designs and sizes for all serv- 
ices—Bulletins Nos. 115, 315 and 515. Stickle Regulating and Reducing Valves, single seated and 
double seated series, in sizes small to large—Bulletins Nos. 235 and 435. Stickle Open Coil Feed Water 
Heaters, deaerating and non-deaerating types, sizes to meet your ts—B 


qui No. 117. 


\ 
STEAM SPECIALTIES COMPANY 
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2265 VALLEY AVENUE + INDIANAPOLIS, INDIANA 


SPECIALIZING FOR 40 YEARS IN REDUCING THE cost OF STEAM 


“l 
Power for Peru 


(Continued from page 91) 


these, 251 were hydro, with 145,420 kw; 
316 were diesel, with 34,594 kw: and 
20 were steam, with 39,731 kw. 

When diesel engines and smail gener. 
ators and motors again become avail. 
able, it is generally believed that there 
will be a sharp increase in small power 
plants, as studies show there are scores 
of communities without adequate elec. 
tric service. A 2380-kw plant recently 
completed near Arequipa doubled the 
power available to that community. 

Typical of the many hydro projects to 
be expected in mountainous Peru, the 
Autisha dam,.now being built on the 
Santa Eulalia River, 50 miles east of 
Lima, deserves special mention be. 
cause of its unique construction. It is 
designed to absorb earthquake shock 
and for this reason is split from top to 
bottom in line with the direction of 
current flow. The halves are designed 
to be able to move back and forth, with- 
out damage to the dam, should nature 
take a notion to start shifting the moun. 
tains around. 

At the point chosen as the dam site, 
the Santa Eulalia River pours through a 
crack in the mountain made, apparently, 
by some old seismic disturbance. This 
irregular crack is about 1300 ft long, 
500 ft deep and from 18 to 65 ft wide. 
In the river bed, at the bottom of the 
gorge, a solid block of concrete has 
been poured. It goes down to bed- 
rock some 55 ft below the river bed and 
rises between the rock walls to a height 
of 90 ft. The cross-section of this plug 
in the gorge is roughly quadrangular. 

Above this foundation the dam proper 
is being built in the form of two butter- 
fly-shaped columns each 216 ft high. 
At the center where these two sections 
would normally meet, there is a space 
6 in. wide and 10 ft long. This inter- 
stice is the key point of the dam design. 
In the event of an earthquake it will 
permit the two halves to vibrate with- 
out cracking. 

To close this opening and keep back 
the water, two obstacles have been 
interposed: Down the length of this 
aperture on the upstream face of the 
dam, a 10-in. iron pipe is suspended. 
It is filled with concrete and water 
pressure presses it against the 6-in. 
crack. It rests against two I-beams set 
vertically in the dam face. Halfway 
through the 10-ft crack there is a shaft 
or well a little over three feet in diam- 
eter. On the downstream side of this 
well there is suspended a v-shaped cop 
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HAT’S THE ANSWER 
DOLLARS and CENTS 


-eeif we modernize our boiler plant now?” 


OU enjoy immediate savings in fuel consump- burner, reflecting 30 years of sound engineering 

, aes plus a substantial step-up in steam pro- achievement, means steam production at minimum 

duction, when you modernize with TODD burners. cost—a dollars-and-cents reason why NOW IS THE 
Hundreds of plants have already modernized TIME TO MODERNIZE WITH TODD. 


costly, inefficient boiler plants with TODD oil and TODD combustion engineers are specialists in 
gas burning equipment. They report fuel savings the modernization of industrial and commercial 
up to 10% and more, with corresponding power __ boiler rooms of all types. Why not call on them 
increases. 9 today ... for an impartial survey of your plant... 

Operating economies like these are not unusual. for suggestions, specifications, estimates. Their serv- 


For the over-all efficiency of the modern TODD ices are available at any time, without obligation. 


| co EQUIPMENT DIVISION 


ARDS CORPORATION 


Street, New York 1, N. ¥. 
NEWARK, BARBER, N.J., PHI 


MBUSTION 
TODD SHIPY 
601 West 26th 


KLYN, 
NEW YORK, BROO 
SO. PORTLA ‘APA, GALVESTON, HOUSTON, RONTO, BUENOS Al 
GRAND RAPIDS, TA’ TACOMA, MONTREAL, 

SEATTLE, 


ON THE FIRING LINE OF AMERICA’S WAR PRODUCTION FRONT 
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| the modern. 


Buell (van Tongeren) 
Dust Recovery Systems 


¢ THIS POWER PLANT has a total generating capacity of 
111,000 KW, including 37,500 KW from a new turbo gen- 
erator served by a 400,000-Ib.-per-hr. Combustion Engineering 
boiler. The boiler, fired with pulverized coal, develops steam 
at 875-lb. pressure and 900° F. 


The 32 Buell (van Tongeren) cyclone flue dust collectors 


installed with this new boiler have proven satisfactory under 


actual operating conditions, giving high collection efficiency 


and requiring no maintenance during the two years they have 


been in operation. 


Power plant engineers are invited to write for the interesting, illustrated book— 
“The Buell (van Tongeren) System of Industrial Dust Recovery.” Ask for Bulletin G-842. 


BUELL ENGINEERING COMPANY, INC. 
10 Cedar Street, New York 5, N.Y. 
Sales Representatives in Princip! Cities 


DESIGNED TO DO A JOB, NOT JUST TO MEET A “SPEC” 
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per sheath forming an expansion joint 
and closing the crack. This flexible 
sheath will prevent passage of any 
water which may seep past the sys. 
pended 10-in. pipe and the shaft will 
provide a passage for the inspection of 
the dam’s interior. 

A diversion tunnel nearly two miles 
long will bring water under a head of 
915 {ft to the power station in the yalley 
below. The dam is being built in two 
sections, the first to rise some 256 {t 
above the river bed to impound 1.500. 
000 cubic meters of water and the 
second stage to 328 ft, to impound 
9,000,000 cubic meters. When com. 
pleted the plant will have 30,000-kw 
capacity. 

Designs for the dam were carried out 
by the Motor-Columbus Co of Baden, 
Switzerland, in collaboration with Prof 
A Stucky of the School of Engineers of 
Lausanne. Total cost, including the 
‘two stages of construction and neces. 
sary connecting highways, is estimated 
at between five and six million dollars. 


Service Group Studies 
Engine Development 


Entire service organization, in groups 
of about 15, was brought to Cooper-Bes- 
semer’s Mount Vernon, Ohio, and Grove 
City, Pa., plants for up-to-the minute in- 
formation on developments in engineering 
and manufacture of firm’s diesel and gas 
engines and compressors. Each group 
spent two days at each plant. 

The field service crew consists of 63 
men representing 15 branch offices of the 
concern throughout the country. During 
their visit, the service men were guided 
and advised by company engineers and 
technicians so as to become thoroughly 
familiar with all latest advancements in 
engine design, erection, installation and 
repairs. 


Gas-Turbine Movie 
Available for Groups 


Gas turbine makes its motion picture 
debut in a film, entitled “Tornado in a 
Box,” explaining the unit’s developmen! 
and operation. Story of the gas turbine 
is unfolded in a manner that makes its 
principle readily understandable to the 
largest possible audience that could be 
interested in potentialities of a new prime 
mover. At the same time, the film frankly 
indicates that a great deal more of the 
tremendous engineering effort already ap- 
plied must still be put into gas-turbine 
development before such potential success 
can be achieved. 

Allis-Chalmers Mfg Co, Milwaukee 1, 
Wis, is loaning the film, which contains ne 
advertising, free to any industrial or em 
gineering group interested in showing it. 
Permanent prints may be purchased. !t is 
a 16-mm film for sound projectors only. 
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“HOW ARE ROSS COOLERS DESIGNED TO 
MASTER HEAT REMOVAL PROBLEM?” 


“All parts are standard, yet specially assembled to meet individual 
performance needs. The “CP” design is for larger cooling requirements, 
and the “BCF” for smaller. Both have exceptional provisions for easy 

maintenance, mounting in any position and diversified piping arrangements. 
The construction is strong and compact — requiring minimum space. 


As a result of such flexibility, they are effectively used in a very broad 
list of services including: lubricating oil of engines, gears, turbines and 
machine tools; oil pump systems; cutting oil; quenching oil; transformer 
oil; hydraulic presses; engine jacket water; refrig- 
erant emulsions; small vapor condensers; and 
wherever oil, water or other fluids are circulated 
for heat removal.” nm 


TYPE BCE Lode 
| ducked Water cool 


ROSS HEATER & MFG. CO., INC. 2m 


data on design features, sizes, 
Division of American Rapiator & Standard Sanitary corporation materials and performance. 


WRITE FOR EITHER OR BOTH! 


GENERAL OFFICES AND PLANT: 1415 WEST AVENUE, BUFFALO 13, 
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From PILLOW BLOCK 
to PLATEN PRESSES” 


REX-WELD GIVES 
BETTER FLEXIBLE 


ERSATILITY is an 
outstanding char- 
acteristic of REX- 
WELD, and progres- 
sive engineers are put- 
ting this fact to work 
every day, by specifying 
REX-WELD Flexible 
Metal Hose wherever top-quality 
connections are required. From 
water cooling lines on precision 
pillow, blocks . . . to “looping the 
loop” on big platen presses... this 
C.M.H. product is solving prob- 
lems with high efficiency in practi- 


cally every industrial field. Check 
the features below, and see how 
REX-WELD can provide better 
connections on your particular 
job. Our engineering department 
will be glad to give you com- 
plete information. 


* Withstands high pressures and temperatures. 
* Seep-proof to gases and liquids. Rust-resistant and 


non-deteriorating. 


¢ Extreme flexibility, uniform wall thickness. 
* Non-collapsible and non-kinking. 


* Long mill lengths. 


* Rex-Tite Couplings, heat-proof, with metal-to-metal seat, 
impervious to temperature changes and leakage. 


Rex- Weld Hose, braided, 
available with annular 
or helical corrugations. 


Flexible Metal Hose for Every Industrial Use = 


“a 


I 


= 


meTAL HOSE Moon 


MAYWOOD, ILLINOIS 


Plants: Maywood and Elgin, Ill. 


Report on Recent 
DEMA Meetings 


At a recent Diesel Engine Manufacturers 
Association luncheon, in New York City, 
26 instructors of diesel engineering dis- 
cussed with 17 engine builders the prob. 
lem of turning out for industry better- 
trained diesel men. 

Ralph Miller, chief engineer of develop- 
ment and research, Worthington Pump & 
Machinery Corp, declared that American 
engine builders had to look to foreign 
countries for most of their designers. Prof 
Neil P Bailey, Rensselaer Polytechnic In- 
stitute, pointed out that American boys get 
higher salaries in fields other than design- 
ing. Gordon Lefebvre, president of Cooper- 
Bessemer and chairman of the meeting, 
added that in Europe designers generally 
receive more credit and prestige. Massa- 
chusetts Institute of Technology’s spokes- 
man, Prof C Fayette Taylor, said that the 
films and slides some manufacturers offer 
the schools are too elemental and sales- 
slanted. What they need are actual 
test data on engine performance, showing 
air consumption, fuel consumption, etc. 
They can then compare theory and practice. 

Manufacturers agreed that the most use- 
ful graduate engineer is the man with a 
broad, basic education in mechanical en- 
gineering, with enough machine designing 
and shop work to understand the nature 
and operation of a diesel engine. Special- 
ization in diesels fits better into the post 
graduate picture. 

Harvey T Hill, DEMA’s executive direc- 


‘tor, foresaw a government diesel surplus 


at war’s end amounting to perhaps a bil- 
lion dollars. Any assumption that the way 
is all cleared for allotting engines to 
schools that need them is premature. 


Problems facing the diesel engine in- 
dustry were considered at a round-table 
discussion at the annual one-day meeting, 
Dec 6, of the DEMA at Cleveland, Ohio. 
Engine builders, assembled at Hollenden 
Hotel, talked over best way of disposing 
of anticipated surplus of engines at end 
of war, how to improve quality of diesel 
instruction in colleges and universities, and 
ways of dealing with legislation affecting 
the industry which may be eee in 
early 1945. 

Following were elected officers a DEMA 
for 1945; president: R E Friend, Nord- 
berg Mfg Co; vice-presidents: F H Kil- 
berry, Atlas Imperial Diesel Engine Co, 
and E J Schwanhausser, Worthington 
Pump & Machinery Corp; Treasurer: 
Robert H Morse, Jr, Fairbanks, Morse & 
Co. Harvey T Hill continues as executive 
director. 

Four new directors were named as fol- 
lows: Norris H Schwenk, Busch-Sulzer 
Bros Diesel Engine Co, Charles E. Brin- 
ley, Baldwin Locomotive Works, Charles 
G Cox, Enterprise Engine & Foundry Co, 
and F H Kilberry. 

George W Codrington, general manager 
of General Motors’ Cleveland diesel engine 
div, escorted association members in 3 
tour of the factory over which he has 
supervision. Association did not have out- 
side speakers this year as session included 
only bare essentials. 
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THE WORLD'S 


fastest complete 


BOILER TUBE 
SERVICE 
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@ Experienced fabricators of tubes for 
all types and sizes of boilers—We have 
both the capacity and facilities for 
handling orders in dozen or carload lots 
quickly. For accuracy—for uniformity 
in each length, in every bend—write— 
wire or phone your next order to Boiler 
Tube Company of America. 


TUBE COMPANY 
AMERICA 


3126 PREBLE AVENUE 
PITTSBURGH, PA. 


PITTSBURGH * NEW YORK © PHILADELPHIA + CHICAGO 
FRED $. RENAULD & COMPANY, Los Angeles 
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PURE WATER 


Water is perhaps the most abundant raw material in 
the world, but the chemical makeup and quality of most . | 
existing supplies is oftentimes improper for the intended | | 

use of the water. et 


HENSZEY Distillation SYSTEMS / 


can deliver an abundance of absolutely pure water with \ 
a saving of half the fuel necessary to achieve the same \ 
results by means of conventional distillation equipment. 
Henszey units can be built in any desired capacity from a& 
3,000 to 50,000 pounds per hour 
in one single compact unit. They 
can be fabricated from steel, 
stainless steel, monel, copper or 
combinations of above for spe- 
cific use. 


FOOD PROCESSING 
MANUFACTURING 
CHEMICAL FORMULATION 
POWER PRODUCTION 
HUMAN CONSUMPTION 


Send for new bulletin—just off 
the press. 


HENSZEY COMPANY 
Dept. DI 


Watertown + Wisconsin 


DISTILLATION SYSTEMS 


Continuous Blowdown @ Heat Exchangers @ Boiler Feed Regulators 
Feed Water Meters @ Flow Indicators @ Proportioning Valves 


168 (66b) 


New Equipment 


(Continued from page 130) 


opening them. Tool locks in either posi 
tion. This arrangement leaves operator's 
hands free to handle the work. With the 
6-in. jaw opening set as required, piston 
stroke can be adjusted within a l-in. range 
to vary the operating speed, and any hold. 
ing pressure from zero to 2} tons can be 
provided by regulating air pressure. Unit 
does not interfere with hand operation of 
the vise. Bellows Co, 3334 Prospect Ave, 
Cleveland, Ohio. 


Insulated Brush 


Brust’ CLEANS around electrical apparatus 
in power plants and substations. Handle, 
3 ft, has hand guard to protect user from 
slipping and possible contact with current. 
Brush section is 1] in. Industrial Products 
Co, 2820 N 4th St, Philadelphia 33, Pa. 


Worm-Gear Speed Reducer 


FORCED AIR-COOLING, as employed in De 
Laval fan-cooled unit, is said to remove 
heat so effectively that gear capacity is 
doubled for practically all ratios and sizes 
at 1750 rpm. This permits smaller, lighter 
and less expensive speed reducers, without 
sacrifice of efficiency or durability. 

Fan, mounted on worm shaft, draws air 
at high velocity over and around heat- 
dissipating ribs upon air side of oil reser- 
voir housing the gearing. Use of a double 
wall greatly increases effectiveness of the 
cooling by confining cooling air to housing 
and thus securing close air-to-metal contact 
necessary for maximum heat transfer. 
De Laval Steam Turbine Co, Trenton 2, 
New Jersey. 


Safety Valve 


INLET VENTURI TUBE NOZZLE of safety valve 
gives a clear, unobstructed port and 
guided high velocity of the steam, which 
results in high lift and correspondingly 
great capacity. Patented separator bell 
causes steam to make three changes in di- 
rection before passing into atmosphere and 
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FOR THESE QUESTIONS 


1. How to really improve operations 
2. How to definitely cut maintenance sete 

3. How to effectively prevent spoilage 
4 


How to insure a higher product quality ? 


THIS ANSWER 


Cash Standard Balanced Valves, 
Series 42, have no lost motion. 
Have roller guides that kill side 
strains; stop packing trouble. 
Practically no maintenance. Sizes 
to 12"'; pressures up to 
600 Ibs. temperatures to 800° F, 


Bodies: iron, bronze, steel; all 
standard trims. With Air Cooled 
Packing Box (42-AC-R) shown 
above; or water cooled; or no 


cooling box. Made also with cen- 
1. Maximum Capacity when - Smooth Operation 9. Constant Delivery ter atom Bulletin 965. 
needed most + Tight Closure Pressure Ua: 
2. Accurate Pressure Control . Accurate Regulation . Cost Saving Operation 
under toughest working . Speedier Production . No Spoilage 


conditions Results . Practically zero in main- 
3. Trouble-free Service . Elimination of Failures tenance costs 


Type 1000-HP normal 
size diaphragm. Made diaphragm. Made for 


for delivery pressures ae delivery pressures under 
over 30 Ibs. 30 Ibs. 


Type 1000-LP has large 


The Cash Standard mae 100 
Controller above is operating an 
8"' Type 42-R Balanced Valve, 
automatically reducing 250 Ibs. 
down to 125 Ibs. pressure, han- 
dling 200,000 Ibs. steam per hour. 
Type 100 Controllers have lots 
of operating power, effough for 
any size valve; are fully com- 
pensated; have adjustable range; 
are very sensitive. Bulletin 963 
covering the Controller and Bul- 
letin 965 covering the Valve give 


DECATUR, ILLINOIS 
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Recessed Brass Seat 


Specialty 


UNIONS 


with the 


into the body of the union. 


Consult us or your nearest distributor. 


JEFFERSON 


LEXINGTON 73, MASS. 


Save Time, Space 
and Cost on Any Job 


90 Union Elbows are but one of many types of Jefferson Convenience 
Unions which help assure economy and eliminate unnecessary pipe joints. 
They help solve difficult piping problems. 


All Jefferson Unions—Standard or Special—are available with the exclusive 
Jefferson Recessed Brass Seat. This feature provides a seat which is prac- 
tically one piece with the iron and which is not exposed to contact with 
pipe ends and therefore cannot be dislodged when pipe is screwed too far 


Full information on Jefferson Unions is available promptly on request. 


601 WEST 26th STREET, NEW YORK 1, N. Y. 
Factories at 


UNION CO. 


LOCKPORT, N. Y. 


There’s NO CONSTRICTION in pipe 


FLOW with this Welded Joint! 


Why? Because, with the Westport Pat- 
ented Welded Joint, reduction in inside 
diameter at the root of the weld NEVER 
EXCEEDS the inside diameter of the pipe 
if furnished to the smallest internal diame- 
ter permitted under standard commercial 
tolerances! 

You are assured the latest in power pip- 
ing design . . . including the Westport 
Welded Joint . . . when you engage 
Mitchell & Company to handle your piping. 


Varrations 


Specifically, the Westport Joint allows 
complete penetration to the root of the 
weld . . . smooth pipe contour at the base 
of the weld with no “icicles” or “protru- 
sions’... no gaps between rings and the 
inside pipe wall . . . greater flexibility in 
alignment of pipe, valves and fittings. 

It will pay you to write today for details 
and full information contained in the free 
bulletin we offer you. Write for it without 
delay. 


‘77 


wall thicknesses 
to allowable 
mill telerance s 


Illustrated above is the Westport Method . . 


electric arc procedure, 
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- consisting of the use of a joint in which the ends to 
be welded are formed and machined to provide a special U-shaped groove . 
at the root of the weld by the oxyacetylene process . 
Write for Bulletin and Full details. 


W. K. MITCHELL & CO., INC. Philadelphia 46, PA. 


« « joining the lips 
- and completing the joint by the usual 


includes a drain for the condensed 
moisture into the body. Escape of vapor 
into the air is thereby minimized. Separa- 
tor bell also helps to keep spring cool by 
preventing steam from striking the spring. 
It also improves freedom and maintenance 
of alignment by providing for higher sup- 
port of the spring than in other designs. 
Correct alignment of the stem is further 
maintained by precision machine work 
throughout valve and by top guidance o! 
stem in two bearings, instead of one or 
three as employed in other designs. Maker 
claims this 2-bearing construction elim- 
inates angular distortion, minimizes foul- 
ing of guiding areas and provides maxi- 
mum maintenance ease, besides assuring 
greatest accuracy of reseating. Farris 


Engrg Co, Palisades Park, N. J. 


Welded-Seam Tester 


Kano Kroit tests welded seams on steel 
tanks that must be absolutely tight. By 
spraying a thin film along the seams, it 
penetrates to the opposite side of the seam 
if there is even a minute opening. It is 
a creeping, penetrating chemical with a 
low surface tension so that it spreads 
rapidly. Kano Laboratories, 75 E Wacker 
Dr, Chicago 1, Ill. 


High-Speed Generators 


DRIPPROOF GENERATORS are in sizes 18.7 
to 125 kva, 1800 to 514 rpm, for standard 
voltages, 1, 2 or 3 phase, 50 and 60 cycles, 
80% power factor, 50 or 40 C rise. High- 
speed ac generators are supplied as 2- 
bearing units for belted or coupled duty, 
or single-bearing units for direct coupling 
to driving engine. Generators are also 
available as packaged units, with controls 
mounted on generator frame and wiring 
factory-connected. Electric Machinery Mig 
Co, Minneapolis 13, Minn. 


Constant-Level Lubricator 


Styte B Lusricator offers an automatically 
controlled, visible oiling method for most 
bearings. Operation is based on physical 
law that all fluids seek their level. When 
bearing oil level falls, air is admitted into 
reservoir through a vent, thus automatically 
releasing just enough oil to restore original 
level. 

Conveniently located single thumbscrew 
permits easy and quick removal of reser- 
voir from base, replacing two spring clips 
on earlier models. New cement seals collar 


POWER @ January, !945 


a | 
4 
| 
: 


.. lt means surer, quicker deliveries! 


I don’t know much about valves — but I do know that when they leak, and 


must be repaired or replaced, things happen to production, and my deliver- 
ies go to pot! 

Since our canny engineers ordered that Dexter Valve Reseating outfit we 
haven’t had a single shutdown due to valve leaks. And, I understand that 


one man operating the Dexter can reseat a valve, right on the line, in a 


Drop us a line... few minutes. It used to take a crew several hours — if they could repair the 
giving your toughest valve-leak valve. 
story ... make, type, size and ma- They tell me we’re saving big money by cutting leak losses in steam, air, 


terial... whether water, air or 
steam. We'll show you how to 
answer your problem with Dexter 


water and oil, too. . . thanks to Dexter. 


20 


equipment. 
A A large part of our production facili- 
; ties is devoted to war work. 
s Orders for Dexter Machines and 
: Cutters, from firms who want this 
economy and efficiency, have far 
exceeded our non-military manu- 
facturing facilities. Please be pa- 
. tient — we will deliver just as 
st quickly as possible. 
al 
to 
ly 
EFAVITT MACHINE COMPANY 
TH ORANGE, MASSACHUSETTS 
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Adeco equipment 
secure the optimum 
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build. Today 
pumps. nozzles and 
ers is the most dependable 
history—the res 
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Their 
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tion equipment. 


performance 


ADECO NOZZLE TESTER 
for LOW-COST MAINTENANCE 


America’s most widely used Nozzle Tester en- 
ables any mechanic to make quick, accurate 
tests on injector opening pressure, spray pattern, 
etc., and detect stuck needle valves and leak- 
age around valve seats. Compact, portable, 
sturdy, precision-built. Pressures up to 10,000 
p.s.i. Tests both large and small injectors. 
Avoids costly delays and possible damage to 
engine. Also obtainable with Navy-approved 
gauge. Write for bulletin. 


Ideal for Testing Hydraulic Equipment 


engineered t 


re building or plan 
: ot fuel injec- 
le hold- 


in Adeco 


{ pion: 
ult of years O° & 
rch for the diesel 


diesel fuel injec 


to reservoir, which is said to increase 
strength of bond 50% over earlier models 
and eliminates cracking. Style B lubricator: 
are in five sizes, with 1- 2- 4 8- and 16-0: 
capacities. Oil-Rite Corp, 3478 S 13th Sr. 
Milwaukee 7, Wis. 


Forced-Draft Blower 


STEAM-DRIVEN BLOWER, for cargo-ship serv- 
ice, has no speed-limit governor. Speed i 
limited by the blower, load of which in- 
creases as speed cubed. Overspeed is then 
impossible. It has no oil cooler and there- 
fore needs no water connections. Blower i: 
for vertical operation. By placing bot) 
bearings below turbine element, only one 
steam gland is required. This also makes 
it possible to lift out entire rotating ele- 
ment as a unit assembly with bearings. 
By a unique arrangement of oil chambers, 
no packing is needed to hold oil. Wesi- 
inghouse Electric & Mig Co, East Pitts- 
burgh, Pa. 


Rectifier Unit 


GREEN MOBILE RECTIFIER unit, for magnetic 
lesting, is a power supply unit which has 
a continuous capacity of 1500 amp de with 
proportionately higher rating for inter- 
mittent operation. Output voltage is ad- 
justable in eight steps from one to six 
volts. Fan-cooled selenium rectifier as- 
sembly is core of unit. Deep rainproof 
louvers at each end provide for air intake 
and exhaust. Output terminals, dc, on 
each side, and control panel are located 
in cabinet-wall recesses. 

Control panel has fan starting switch, 
pushbuttons for main contactor control, 
voltage adjustment switch, pilot lamp, 
visual and audible overload warning sig- 
nals, voltmeter and ammeter. Three-phase 
440-v 25-cycle power supply is brought to 
unit through a 25-ft cable which plugs into 
a weatherproof receptacle at one end of 
cabinet. W Green Electric Co, 130 Cedar 
St, New York 6, N. Y. 


Fluorescent Lamps 


SLENDER FLUORESCENT TUBES, 8 ft long, will 
be manufactured as soon as war conditions 
permit. The hot-cathode lamps will be in 
42- 64- 72- and 96-in. over-all lengths, in- 
cluding sockets and single-pin bases at 
both ends. Bulb diameter ranges from 34 
in. of 42-in. and 64-in. lengths to 1-in. diam- 
eter for 72- and 96-in. lengths. New lamps 
will consume about half the wattage of 
wide standard models, per running foot of 
tube, and produce slightly more than half 
as much light per running foot, according 
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For Terrace Village Housing 
Unit No. 2 in Pittsburgh 


Fuel savings of 15% or better are made possible in this mammoth 
project by a central heating system. Ric-wiL pre-fabricated pipe 
units provide the insulation and protection for the entire under- 
ground distribution system. 
A total of 83 buildings, comprising 1851 living suites, 
are supplied with heat and hot water from a central 
plant, through an underground distribution system containing over 
25,000 lineal feet of Ric-wiL pre-sealed Insulated Pipe Units. High- 
pressure steam from the plant is piped through Ric-wiL steam conduit 
to six scattered stations where hot water is generated and circulated 
through Ric-wiL conduit to all the buildings, for heating and hot 
water supply. Thus the project realizes the economy of steam, and 
the temperature control and convenience of hot-water heating. 


Line of Ric-wil. conduit from anchor to boiler Any Community Can Incorporate These Advantages 
house (top, left). Note shallow, narrow trench. 


of Central Heating in Their Postwar Plans: 
sories are prefabricated and shipped with order. ‘ 


a Savings of 15% or better in overall fuel consumption. 
“EP Elimination of furnace or boiler tending by consumer. 
by 
Promotes cleanliness in buildings heated. 
Provides extra room in building basements. 
Decreases fire and explosion hazard. 
Reduces smoke and soot, provides cleaner, healthier, community. 
Eliminates private coal delivery and ash removal. 
Gives uniform, clean heat quickly, whenever needed. 


For information about Ric-wil Conduit for central heat distribution, get in touch 
with your nearest Ric-wiL agent or write to us direct for our new Catalog No. 44 


THe F 


writen 


mid 
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tage send me your Free 


Combustion efficiency as applied to 


Boiler Plant Operation, Fuels and 
Equipment is now a most important 
factor in Defense work. Fuels cost 
more than ever before. Boiler loads 
are heavier. A scarcity of some kinds 
of fuel is apparent. 


The Combustion trained man—the Hays 
trained man—can do his part, and 
open up big opportunities for himself 
that never existed before, by devoting 
a little of his spare time in training 
himself to meet present conditions. 


How? Through the 


Just a Few of 
Our Hundreds of | Simple, easy read- 
Friends ing. practical Hays 


International 
Harvester Co, .20 
Armour and Co..75 


Home Study Course 
in Fuel and Com- 


Combustion | bustion Engineering. 

PPS 45 | For 26 years the 
—— ;; | Hays Institute has 
Iron Fireman specialized exclu- 

Commenwesith sively in training 

Edison Com- — | in Combustion Effi- 
State of lilinols.8, | Clency. Hundreds of 
Cities Service 


Hays trained men 
now hold substan- 
tial positions of re- 


(Oil & Power) 70 
and many others. 


sponsibility. What | 


we have done for them we can do for 
you, in your spare time. Many com- 
panies urge their men to enroll. They 
know the value of Hays Combustion 
Training. 


SEND FOR FREE BOOK 


The coupon below will bring you, without 
expense, full particulars regarding the 
Hays short, practical, easy reading, home 
study Course in Combustion. Do your part 
by starting now to train yourself in the 
uncrowded wide open field of Fuel and 
Combustion Engineering. Hays trained men 
are in demand, today more than ever. Send 
the coupon Now. No obligation of course. 


Hays Institute of Combustion 
430 N. MICHIGAN AVE., CHICAGO, ILL. 
DEPT. 11 
Our 26th Continuous Yeor .. . 


Hays Institute of Combustion, 
430 N. Michigan Ave., Chicago—Dept. |! 


Book “Opportunities 


r the Combustion Expert’’. No Obligation. 


Name 


« 


| 


to manufacturer. They are especially de- 
signed for operation on instant-start ballast. 
All four lengths are designed to burn at 
various levels of brightness, operating on 
either 100 or 200 milliamperes of current. 
Tubes will be in standard white color only 
and will have same life rating as standard 
40-watt fluorescent lamp. Westinghouse 
Electric & Mig Co. East Pittsburgh, Pa. 


Fabric Spat 


THREE SNAP FASTENERS at top and two at 
bottom make spat easy to put on and adjust 
and assure quick removal. Elastic strap 
fits under instep. Large flare assures over- 
all protection of instep. Pants may be worn 
over spat or tucked inside. Spat, made from 
a coated fabric, which is claimed to give 
same protection as rubber but is lighter in 
weight and extremely flexible, provides 
ankle and foot protection against acids, 
alkalis, oils, solvents and greases. American 
Optical Co, Southbridge, Mass. 


Weld and Sequence Timer 


CR7503-F170 timer provides various time 
and current adjustments necessary for 
welding heavy sections of air-hardenable 
steels. Although this weld-and-sequence 
timer is especially designed for use with 
a GE ignitron contactor and heat-control] 
panel, it may be employed in combination 
with most GE spot-welding controls which 
include phase-shift method of heat control. 

Operating from 230/460/575 v, 60 cycles, 
control adjusts time of current flow and its 
magnitude for preheating. welding, grain 
refinement and tempering. Other adjust- 
ments control time for chilling the weld 
nugget following weld and grain refinement 
periods. General Electric Co. Schenectady, 


' New York. 
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Vibration Mount 


DETERMINATION OF PROPER Rexon mount 
and its actual installation requires neither 
engineering skill nor alteration of equip- 
ment. Only two standard mountings are 
required to effectively isolate all vibra- 
tion. All one needs to know is total weight. 
weight distribution of machine to be in- 


OZZLES 


Unique Yarway Involute design. 
No internal parts or vanes to clog 
or erode. 

Unobstructed flow gives minimum 
loss of head. 

Finely divided spray cone provides 
rapid cooling. 

Renewable orifices adapt nozzles 
for any service. 

Installations total more than 5 
million gallons per minute in water 
cooling and air conditioning service. 
Made in both cast and bar-stock 
types. All sizes from 1 in. to 21/2 in. 
Write for Catalog N-616. 


YARNALL-WARING COMPANY 
100 Mermaid Ave., Philadelphia 18, Pa. 
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HERE’S THE EASIEST WAY TO SELECT 


AUTOMATIC Vale Shecialitics 


with 


Davis offers one of the broadest lines of auto- 
matic valve specialties in existence today. Be- 
cause selection of the right valve for the job can 
be a difficult procedure without proper data avail- 
able, Davis offers a complete line of catalogs to 
acquaint you with sizes, material specifications, 
pressure ranges, physical data, and other perti- 
nent information which will help you in valve 
selection for power, process, and heating jobs. 
There is a Davis valve for your particular prob- 
lem. 


“** QUT AND MAIL THE COUPON NOW 


sulated and whether direction of vib:a- 
tion is vertical or horizontal. Tempore ry 
or permanent overload, aecording to mak-r, 
cannot damage mounts. They can be 
easily and quickly installed without sve. 
cial angles, brackets or radius rods, and 
without increasing over-all height of mia- 
chine more than 1} to 2 in. Hamilton Kent 
Mfg Co, Kent, Ohio. 


Electric Controls 


ELECTRIC CONTACT CONTROLS, when applied 
to circular-chart electronic potentiometers, 
serve as an auxiliary switch for operation 
of signal lamps and other devices. Con- 
trollers will be available in two forms, 
One contains a locking-in relay for elec. 
tric furnace control. It is also for ap- 
plications involving use of contactors and 
for processes requiring a differential gap. 
Second design, without a relay, is for direct 
control of motorized valves, operation of 
signalling devices and for applications re- 
quiring a dead neutral. Brown Instrument 
Co, 4494 Wayne Ave, Philadelphia, Pa. 


EXTERNAL MIXING NOZZLE, in brass, stain- 
less steel and other materials, handles vari- 
ous liquid proportioning and mixing jobs. 
Nozzle is actually a 4-nozzle assembly with 
one nozzle mounted in mixing head center 
and three placed on 120-deg centers near 
outer edge. Side line feeds center nozzle 
while other three are from main line. Outer 
nozzles are set on the concave face of mix- 
ing head at an angle producing thorough 
mixing of four streams. Mixing nozzle uses 
Fulljet nozzles in its assembly and nozzle 
combinations may be varied to obtain any 
desired proportion between two liquids be- 
ing mixed. Atomization of the liquids may 
be coarse or fine. Spraying Systems Co, 
‘.91-S W Lake St, Chicago 24, Ill. 


astic Packing 


PALMETTO PLASTIC PACKING, lubricating 
‘ect is made lasting by combining 
aphite with flakes of soft, antifriction 
etal. Palmetto plastic packing is said 

provide exceptionally advantageous 
operties. Asbestos makes a strong, lieat- 
isting bond; binder gives resiliency and 
bility under pressure; graphite and 
etallic flakes minimize frictional weat. 
1ere is no liquid lubricant to be squeezed 
driven out under heat, or pressure, and 
king does not dry out or harden in use. 
service, it forms a plastic metallic }ush- 

x around rod or shaft. Packing is for 
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WORCESTER 4 


“This is the most complete Manual on Belting I ever saw... 


yet it has only 56 pages!” 


All in this one handy 56-page booklet, you’ll find... 
How to pick the right lather belt for the job—a 
conveniently-organized section on what to expect 
from various tannages ... tables on how to figure 
belt dimensions from horsepower and speed of motor 
--- further aids on figuring drives not covered by 
tables . . . recommendations on belt thickness and 
pulley size, classified by types of machine drives. 
How to select between Modern Group Drive and 
Automatic Tension Drive (pivoted motor base). 


FLAT LEATHER AUTOM 
pRives — SIMP 


WORLD'S LARGEST MANUFACTURER 
INDUSTRIAL LEATHER PRODUCTS 
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How to select between Multiple-V-Belt and Flat 
Leather Belt for Automatic Tension Drive. 

How to figure Flat Leather Automatic Tension Drives 
— useful short cuts. 

How to figure prices — table on prices, another 
on pivoted motor base prices. 

How to install your flat leather belt. 

How to make your belts deliver more power and 
last longer. 

This manual has been published for your conven- 
ience. Use the coupon—receive your copy by return 
mail. No obligation. 


ATIC TENSION 
LIFIED 


Make sure you know the opportuni- 
ties for reduced maintenance, longer 
life, greater efficiency offered bysthe 
Flat Leather Automatic Tension 
Drive. Explained in the Manual — 
along with information on other 
types of drives. 


GRATON & KNIGHT COMPANY company 


333 Franklin Street 
Worcester 4, Massachusetts 


Belting Manual. 
NAME....... 
COMPANY .... 
ADDRESS 


Please send me free copy of your new 
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air, ammonia, gases, water, mild chemicals 


and general services at temperatures »ot 
exceeding 550 F. While not intended to 
replace braided or plaited packings, | 
plastic packing, installed in pumps, valves 
and on rotating shafts of steam and ch: nj. 
cal equipment, gives highly satisfaciury 
service. At present, packing is availalle 
for shipment in coil form in one general. 
purpose grade. Other grades and styles 
are in preparation. Greene, Tweed & (o, 
4377 Bronx Blvd, New York 66, N. Y. 
Lightweight Aprons 


LABORATORY AND INDUSTRIAL aprons, made 
A FEATU Ri OF EVERY with cotton fabric and a vinyl resin coat. 
ing, are in 35x45 and 29x35 in. sizes, 
Vinyl resin coating makes aprons water. 


ie proof, acidproof, alkaliproof, oil and grease 
resistant. BF Goodrich Co, Akron, Ohio. 


Farris Relief 
Valves are made 
with open or en- 
closed springs, 
and in a variety 
of models and 
combinations for 
all liquids and 
all pressures. The 
Farris line also 
includes Safety 
Valves, Special 
Valve Controls, 
Remote Motion 
Control Devices, 
and Strainers. 


Preset Interval Timer 


Mopet No. 2500 may be preset to allow a 
given operation to continue for almost any 


High lift .. . which means ample capacity for prompt re- predetermined time limit and to close or 
lief . .. is provided by the oversize springs in these high- cirenit at ae" 
ollowing are eatures: oe g 

knob is connected to switch op- 
Moreover, the springs in Farris Valves have low fibre erating cam. (2) All energy for operating 
stress .. . low pitch . . . are mounted on flexible joints at switch is built up by manually setting 
both upper and lower points ... are cadmium plated... pointer. (3) Switch is of single-pole, 
and are carefully calibrated to avoid overstress at any double-throw 1000-watt capacity, fully in- 
. . closed design. (4) Unit has only two ex- 
point of valve operation. posed gears. (5) Timer has a self-starting 
These are some of the features that give you dependable slow-speed completely sealed synchronous 
operation, long life. and low maintenance expense when motor. (6) No cncegy is required of clock 
you use Farris Relief Valves. Write for bulletin and com- mae switch at end of preset 
plete information. time. (7) Model has ten time ranges, 


from 0 to 15 see through 0 to 20 hr. (3) 
All unit parts are rustproofed and protected 
against corrosion. Paragon Electric Co, 37 
W Van Buren St, Chicago 5, Ill. 


Rust Solvent 


CarspoRustex consists of several chemi- 


cals, each of which has its individual re- 
4 action upon various conditions of ru-ted 
surfaces. One of these chemicals as-!-t= 
in dispersing active ingredients uniformly 


over surface. Others attack any grease oT 


ENGINEERING COMPANY | oil that may be present so that other active 


chemicals can come directly in contact 

merci with the rust. Chemicals are not toxic oF 
566 Commercial Ave. Palisades Park, N. J. injurious to skin. Noninflammable solvent. 
applied by brush, spray or dip method, 


178 633) POWER ® January, 


5= recent extension to the Market Street Steam-Electric Station of 
the New Orleans Public Service Inc. at New Orleans, includes a 37,500 KW 
turbo-generator and the two-pass, direct flow, divided waterbox condenser 
illustrated above. Cooling surface consists of condenser tubes 22 feet 3 
inches long. 


The two 30-inch horizontal circulating pumps shown in the foreground are of 
the double suction type, each having a capacity of 19,550 GPM. 


Condenser and pumps were designed and built by Foster Wheeler. 


FOSTER WHEELER CORPORATION 
165 BROADWAY. NEW YORK 6, N. Y. 
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spreads readily and leaves no globiies. 
CarboRustex, supplied only in concentro: ed 
form, is mixed with water in equal its, 
A chemical rust inhibitor, which is «js. 
solved in water, is furnished with Cay. 
Rustex. This solution rinses metal sur’ ice 
after rust has been removed. Inhi!:jor 
protects surface from oxidation unti] jr. 
face can be permanently protected wii); a 
coating. Carbozite Corp, First Nati:nal 
Bank Bldg, Pittsburgh 22, Pa. 


Power Transformers 


PRESSED-STEEL END COVERS, instead of sieel 

castings, are said to reduce the weight of 

Acme air-cooled transformers 22%. Over- 

all dimensions, in some sizes, have been 

reduced as much as 4} in. Redesign in no 

STOP CORROSION wo Rr RIES way affects rated output of the units and 

temperature rise remains at 55 C. New 

design covers all air-cooled transformers 

wtth C O Q A O L from 1 to 15 kva with primaries up to 

2400 v. Acme Electric & Mfg Co, Cuba, 
Save costly pipe repairs, replacements, mainte- New York. 

nance labor, hours and days of shutdown loss 


GCORAVOL (1) prevents corrosion in 
steam and condensate lines, (2) cleans 
out clogging rust deposits already pres- 
ent. Thus, CORAVOL protects lines; in- 
creases effectiveness of heat transfer 
surfaces; restores original capacity of 
EASY AND lines and the operating efficiency of 
ECONOMICAL To use: Valves and traps. 


fer coven years, CORAVOL is NOT a boiler feedwater 
CORAVOL has treatment—it is designed especially and 

specifically for use in steam systems. 
proved its value CORAVOL volatilizes with the steam, 


in hundreds of condenses with the steam, and dissolves 

heating and steam in the condensate. It circulates through- : 

power plants in out your steam system and protects all Cooling Towers 
more than 20 dif- zones from corrosive attack. 


Type B SMALL, FORCED-DRAFT cooling tower 
is produced in five frame sizes suitable 
for water cooling of refrigeration con- 
densers up to 20-ton capacity. Air-propul- 
sion unit consists of a slow-speed double- 


ferent industries. Mail the coupon TODAY for complete 
FREE data about the CORAVOL process. 


inlet blower, which is said to result in ex- 

WESTERN CHEMICAL COMPANY ceptionally quiet operation. 

715 Washington Street — Kansas City 6, Missouri Air inlet supply is obtained through the 
Without obligation to me, please send rear, with aluminum alloy propeller in- 
complete data on the CORAVOL Process duced-draft fans, for No. 2-D towers (shown 

| | above.) Towers, in single fan assemblies, 

NAME TITLE 


are in eleven frame sizes for capacities up 
to 150 gpm and in five twin-fan frame sizes 
for capacities up to 300 gpm. They are for 


| 
COMPANY H 
& | general water-cooling applications, includ- 
ADDRESS. H & app 
| 


ing air conditioning and refrigeration work. 
In larger sizes design is such that heat ex- 
change coils may be located in spray zone 


CITY AND STATE 
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Don’t 


POWER 


handicap your 
electrified home of the 
future with wiring of the past... 


Automatic housekeeping! It’s a must for postwar 
homes. Refrigerator and electric range of course. 
Dishwasher—garbage disposer—washing machine— 
ironer. Exhaust fan—innumerable appliances. 

They are all necessary. But don’t ruin their opera- 
tion by inadequate electrical wiring. To run your 
equipment right—you must have proper wiring. 

What's ‘the capacity of your electrical circuits? 
Will it make the grade with future additional equip- 
ment? 

Too often postwar electrical wiring plans based on 


past experience lack reserve capacity to meet the huge 


. future increase in electrical demands. 


Manufacturers! This subject is as important in the 
factory as in the home. Industrial wiring plans too 
must anticipate future power loads out of all propor- 
tion to past formulas. 

Obviously unplanned wiring, expensive altera- 
tions, will be more costly than planned wiring. Now 
—while you’re in the blueprint stage—is the time to 
consult electrical contractor—utility power engineer. 
They too will advise: Wire Ahead! 


44259 


ANACONDA WIRE & CABLE COMPANY 


25 Broadway, New York City 4... Sales Offices in Principal Cities 
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MEANS LESS WEAR 
\ 
The “‘all-out'’ production of the war 
period has not only proven the impor- 
tance of proper lubrication but has effec- 
tively demonstrated the superiority of 
LUBRIPLATE Lubricants. Even the most 
confirmed skeptic must admit that when 
two surfaces do not touch, there can be 
no appreciable wear. The separating film 
) of LUBRIPLATE is tougher. That is why 
| LUBRIPLATE Lubricants impart longer life 
to shafts, bearings, and gears. LUBRI- 


PLATE has qualities not possessed by 
conventional lubricants. 


LUBRIPLAT E 
Lubricants definitely reduce fric- 
tion and weer toam 
They lower power costs and P 
long the life of equ'P 
infinitely greater 
PLATE arrests progressiv 


LUBRIPL ATE 
Lubricants protect machine 
against the destructive 
This featur 
and corrosion. 
an puts LUBRIPLATE far out in 
front of conventional lubricants. 


LUBRIPLATE 


extremely 


put’ prope 


PLATE goes long 


BISKE BROTHERS REFINING C 


& 
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for indirect cooling of soft water for diesel | 
engine jackets up to limited hp ratings, and 
for cooling of quenching oil and tempera- | 
ture control of various other fluids in in: | 
dustrial processing. Cooling Equipment 
Div, Binks Mig Co. 3114 Carroll Ave, Chi- 
cago, Ill, 


Fire Extinguisher Decals 


Sev OF THREE DECALCOMANIAS for first-aid | 
fire extinguishers indicate briefly and | 
clearly the fires for which that particular 
unit is suitable and those on which it 
should not be used. These decals can be 
transferred to extinguisher itself or to the 
wall behind its station. Decals will direct 
untrained or excited employe on the spot, 
preventing time loss and helping to avoid 
equipment misuse. Limited number of 
sets will be supplied free and larger quan- 
tities may be had for a nominal charge on 
request to company. Walter Kidde & Co, 
140 Cedar St, New York 6, N. Y. 


Water Tester 


MULTITEST CABINET tests water samples for 
hardness, alkalinity, chloride, phosphate, 
pH, sulphite, sulphate and dissolved oxy- 
gen. Cabinet is equipped with glareless 
lluorescent lighting. Specially designed 
titration tables help to eliminate any pos- 
sible splashing of sample. Bird Archer Co, 
100 Madison Ave, New York, N.Y. 


Electric Hoist 


AE Lo-Hep hoist is said 
to be able to lift capacity loads more 
times per day and therefore handle more 
pounds per day than ordinary hoists. Hoist 
has a heavy-duty hoist-and-crane 
motor with high-starting torque and heavy- 
duty spur gearing. Lowering brake is of 
automatic, heavy-duty Weston screw-and- 
disk design. Bolt-and-suspension model 
weighs 195 Ib and trolley model 225 Ib. 
American Engrg Co, Philadelphia 25, Pa. 


Electrical Ratio Meter 


DesiGN OF METER MOVEMENT inverts con- 
ventional arrangement of such instruments 
by using a small, moving, permanent-mag- | 
net vane, the position of which is gov- | 
erned by the current ratio in two sets of | 
stationary 
angle with one another. This arrangement 
provides a rugged construction and permits 
elimination of all hair springs. Movement 
may be adapted to any service in which 
it is desired to indicate the ratio between | 


actuating coils, placed at an} | 


THERE IS A LUBRIPLATE PRODUCT 
FOR YOUR EVERY NEED 
LUBRIPLATE represents one of the most 
important advancements in lubrication in 
many years. It possesses characteristics 
not found in conventional lubricants. In 
addition to superior lubricating qualities 
it prevents rust and corrosion. The adop- 
tion of LUBRIPLATE by practically all im- 
portant industries and the Army and 
Navy is indeed a record of achievement. 
LUBRIPLATE is available in a number of 
fluid and non-fluid densities to meet 

every operating condition. 


FOR YOurR 
MACHINERY 


for general oil type lubrica. 
t ngs, feeds, 


film 
outstanding 


Products Neral grease 
Pressure gun or pplication by 


Ne. 70—For 
Plication wide range of grea 


acclaim for es 
end rolies Use 
te 5000 RP 
300 s F. 


Write for a booklet, “The LUBRIPLATE Film” 
written especially for your industry. 


> 


‘BISKE BROTHERS REFINING Cc 


NEWARK 5, N. 
3, 


TOLEDO 


POWER @ January, 


BRI ANT | 
| 
| 
| 
4 
| 
LO 
formance in most ty per. 
“@ (speed reducers). enclosed 
Ne. 107 ie 
“4 
No. 130-AA—Known 
{ nationwide the 
| Superior lubricant for as 
| duty be ings, heavy 
Lubricants are that they } he chp achieved wide *y 
| for reason general run of bali 
long life an ind tem Peeds 
possess very little LUBRI- peratures up to 
Write for booklet, “The LUBRIPLATE Film", 
{ 
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DETERMINING MOMENTS AND FORCES ELECTRICALLY. 
GIVES ANSWERS TO SCORES OF EQUATIONS 
ACCURATELY 


ACCURATE ANSWERS TO AS MANY ase 
SIMULTANEOUS EQUATIONS—COVERING UP TO 


The super-sensitive instruments which make this 
possible were designed and are used exclusively 
in the Kellogg Engineering Department for the 
tole benefit of Kellogg clients. By their use the 
most complicated design problems of high pres- 
ture, high temperature piping systems are solved 
sccurately and quickly—an exact scientific analy- 
sis of the end reactions is arrived at. 


Representatives: 
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THE M. W. KELLOGG COMPANY . 
Jersey City, N. J.-225 Broadway, NewYork 7,N.Y. 


~ “Masterflex” Prefabricated Piping Systems 

for Power, Refinery and Chemical Industries. Heat Exchangers. Pyrolytic and 
Catalytic Cracking Units, Hydroforming, Reforming, Dehydrogenation, Alkylation,, 

roy Desulphurization. Thermal and Catalytic Polymerization Units * JUIK Processes 
for Lubricating Oil Plants. 


There is no guess work, no possibility of error or 
delay in figuring, when these sensitive Kellogg in- 
struments are used. They reduce figuring time, as- 
sure absolutely accurate results and thus save our 
clients time and money by giving them mechani- 
cally and scientifically correct piping systems for 
their individual needs as well as often substan- 
tially reducing the quantity of vital piping material 


“Masterweld”’ pressure vessels 


Plastic Refractories * Radial Brick Chimneys. 
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For Efficient Operation 
and Long Life, Specify 


TRAPS VALVES FLOATS 


NICHOLSON STEAM NICHOLSON CONTROL NICHOLSON WELDED 
TRAPS have the largest VALVES are made in two, FLOATS are made of 
water and air discharging three, four-way, multi-port stainless steel or chromium 
capacity of any trap In metering, distributing and petes steel; sphoctenl, cy- 
their price range. Cannot special For air, indrical an elliptical 
freeze, water-log or air- m, oll, gas, tar or shapes; sizes 2" to 14" 
bind; intermittent  dis- water. Also lever, foot, diameter; with threaded 
charge; same size valve solenoid and motor oper- female spud or tube 
orifice for all pressures. ated types. Hydraulic through center. For pres- 
Sent on trial. Catalog No. pressures up to 5000 Ibs. sures to 2000 Ibs. Bulletin 
444 on request. Catalog No. 543. No. 339. 


* 


OTHER NICHOLSON PRODUCTS: Piston and Weight-Operated 
Steam Traps; Compressed Air and Gasoline Traps; Flexible and 
Compression Shaft Couplings; Expanding Mandrels; Arbor Presses; 


Steam Eliminators and Separators. 


W. H. NICHOLSON & 


This Name Plate 
Stands At The 
IN TTS 


On a rotary pump, the Viking name plate is your guarantee of service 

Those who have had Vikings in operation know what this really means, 
particularly in War-time, when it has been so difficult to obtain new equip- 
ment. Many Vikings are still standing up and doing a swell rotary pumping 
job, even though in normal times they would have been replaced long before 
now with new equipment.. 

This ability to “take it’ and to “keep going” is proof of the sound design 
and rugged construction of Viking Rotary Pumps .. . features that insure 
dependable performance . . . features that mean the difference between 

a shut-down and keeping on the job. When writing 
about a pump in service, always mention the serial 
number shown on the name plate. 

Look to the future. Write today for Bulletin 800 
which describes Viking Rotary Pumps widely used 
in the power equipment field. Viking pumps are 
available on priority. Inquire as to delivery date. 


VIKING 


two current values or voltages, indepen.’. 
ently of their magnitude. Where it ; 
desirable to have the pointer swing off o..» 
end of the scale when de-energized, a 
small pull-off magnet is attached to the 
upper bridge. Coil resistances up to 100 
ohms are feasible and instrument opera: :s 
dependably at currents down to 300 mic). 
amperes. Scale span ordinarily covers |: 
circular deg. Thomas A Edison, Inc, If «st 
Orange, N. J. 


Valve-Position Indicator 


Mopet No. 3 Teyax valve-position inidi- 
cating handwheel operates by a positive 
gravity bearing mechanism and is ap))li- 
cable to stems and shafts placed in a 
horizontal position. Readings turns 
and fractions of turns are shown on white 
dials with black graduations, easily read 
from a distance. Indicator is adjustable 
in its own bracket to compensate for valve 
wear, which Tejax detects at once. Tejax 
indicator can be easily attached to valves 
in service by replacing regular valve hand- 
wheel. Tejax Engrg Corp, 2 Allens Ave, 
Providence, R. I. 


SENSITIVITY 
ADJUSTMENT 


Electronic Concentrate Control 


Type P25N petects and controls, through 
operation of signals, valves or pumps, 
changes in liquid concentrations. This 
electronic method provides control for all 
applications in which changes in concen- 
tration are accompanied by a corresponding 
change in electrical conductivity. 
Installation is made quickly and easily. 
Mount probe fitting on tank, with probe 
extending into liquid. Wire probe to elec- 
tronic control, which may be located 
wherever desired. Set adjustment on the 
control housing so that control relay 
operates when liquid of a predetermined 
electrical resistance contacts the probe. 
Type P25N has a sensitivity range o! 
100 to 5000 ohms and operates on a 5% 
change in probe-circuit resistance. Pre 
determined resistance value for which con- 
trol is set remains fixed regardless of varia- 
tions in line voltage or tube characteris 
tics. Voltage applied to probe never ex 
ceeds 25 v, thereby eliminating electrical 
shock or explosion hazard. Control incor- 
porates a single-pole double-throw re!ay, 
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“STOCKROOM 


YOU CAN COMMENCE NOW — not planning 
alone — but actual preparation to gain greater 
operating efficiency, increased operating econ- 
omy ... the two factors vital for successful 
factory management. 

Minneapolis-Honeywell Fuel Saving Zone 
Control equipment is available for installation 
now. It provides a temperature control system 
tailor-made to suit the individual needs of your 
plant. Thus you can maintain in each “zone” 
of the building, the exact temperature required. 
Compensation is made for all varying elements 
usually encountered ... outside weather, con- 


Honeywe 
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FUEL 
ZONE... 


FOR INDUSTRIAL BUILDINGS 


RAW STOCK 


struction of the building, the time of occupancy 
and the kind of operation being conducted. 
Lowered fuel cost however, is the important 
advantage. Heat saved in low temperature areas 
is used, without waste, to heat sections requiring 
higher temperatures. The cost of installation, 
surprisingly low, can actually pay for itself in 
fuel savings ... You can arrange quickly for a 
fuel saving survey of your building, without cost 
or obligation. Call the Minneapolis-Honeywell 
office in your city, or write Minneapolis-Honey- 
well Regulator Company, 2702 Fourth Ave. S., 
Minneapolis 8, Minn. Branches in principal cities. 


l | Back The Attack — 
: Buy MORE Than Before! 
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For all pressures 
and temperatures, 


IPE aTU 


of Cold Drawn Seamless Stect Pubing 


BE PRODUCTS 


INCORPORATED 


rated at 10 amp ac, 5 amp de, for norma!|y 
closed and open operation, and requires 
a 1l5-v ac 60-cycle supply. Photoswitch 
Inc, 77 Broadway, Cambridge 42, Mass, 


All-Purpose Conveyor 


TOTE-ALL, a lightweight, portable e:nd- 
less-belt conveyor, is available in 13 fi, 9 
in. and 20 ft sizes. Either may be driven 
by an electric motor or a gasoline engine. 
Conveyor comes with a gasoline engine of 
1} hp or, for heavy-duty work, 2.3 |p, 
If user has his own motor conveyor may 
be had without power unit. All models 
may be had with standard engine or high 
engine mounting for conveying bulky mate- 
rials. Engine mounting on models equipped 
with gasoline engine is adjustable to keep 
engine level regardless of conveyor angle. 
Normal belt speed is 420 fpm. Variable 
speed-drive pulley is available. Coaltoter 
Conveyor Co, 310 S Michigan Ave, Chicago 
4, Ill. 


Condensate Return System 


Mincer No-Vent boiler return eliminates 
steam traps, steam vents, orifice plates and 
steam reheating. System returns conden- 
sate directly back to boiler at practically 
the steam condensing temperature. Unit 
runs continuously to get maximum possible 
condensate return. Two 1-in. inlets collect 


| up to 75-boiler hp in condensate. Noncon- 
| densibles are vented out of housing. Con- 


densate is drawn into pump impeller at 
bottom and discharged through a 1-in. line 
to boiler. Entire Midget weighs less than 


| 100 Ib, se that it may be installed without 
| concrete foundation, hung on piping or 


building, or supported from floor by a pipe 
nipple. David Stout & Sons, 3943 Cleve- 
land Ave, St. Louis, Mo. 


Cutters for Tool Holders 


ARMSTRONG CARBIDE tool holders, for car- 
bide-tipped cutters, now come with straight. 
right-hand off-set or left-hand off-set 
shanks. each in seven sizes. Armide cul- 
ters come tipped with carbides of two 
grades—Armide red for machining sicel 
and Armide gray for machining cast iren. 
brass, bronze. aluminum and nonmetallics. 
All cutter sizes come, ground to four 
standard cutter shapes and in standard oF 
heavy-duty weights. These carbide-tipped 
tools are sold .singly or in matched tool 
holder and cutter sets, boxed in_ fitted 
steel cases. Armstrong Bros Tool Co, 
‘N Francisco Ave, Chicago 12, Ill. 
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4 Full Contact! : 


Revere has developed a new method of manufac- 
turing Switch Copper to meet the exacting require- 
ments of the electrical industry on an economical 
basis. 

The process produces Switch Copper with a sur- 
face finish far superior to regular commercial bar 
copper, and with exceedingly close tolerances. Flat- 
ness measured across the width of the bar is kept to 
the following Revere standards: — Convexity none. 
Concavity, .001” maximum per side up to 2” wide, 
002” per side, 2” and over. Camber, or depth of 
lengthwise arc 1” maximum in © feet. Edges are full 
rounded, square or as specified. Made from elec- 
trolytic copper, meeting the A.S.T.M. specifications 
for purity and conductivity. 

This is really beautiful metal. Its superior finish 
and flatness mean that simple cutting and drilling are 
enough to produce switch blades that will make per- 
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Specially-Prepared Switch Copper by REVERE 


fect contact, reducing current losses. Naturally, 
Revere Specially-Prepared Switch Copper carries a 
slight premium in price, but those who have used it 
report this is insignificant compared with the large 
savings made possible by abandoning the expensive 
finishing processes required when using ordinary 
commercial bar. Revere Switch Copper is also being 
used in: knife-blade fuses; switchboards; in other 
equipment requiring exposed bus bars. For further 
information, write Revere Executive Offices. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
Executive Offices: 230 Park Ave., New York 17,N. Y: 
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These NEW Catalogs, Booklets and Bulletir:s 
Are Yours for the Asking! 


AIR CONDITIONING, HEATING 
REFRIGERATION AND VENTILATING 


1 SPRAY NOZZLES—Eddington Metal 

Specialty Co, Eddington, Pa. 8-page 
bulletin No. 2046 discusses Edco spray 
nogsles for air conditioning and general 
industrial uses. 


2 DIRECT-FIRED HEATING—Dravo 
Corp, 300 Penn Ave, Pittsburgh, Pa. 
20-page bulletin No. 512, entitled ‘“‘Port- 
folio of Outstanding Engineering in Indus- 
trial Heating,’ describes  direct-fired 
warm-air method of heating and shows 
great war structures which are heated by 
this method. 


3 AIR FILTERS—Air Devices, Inc, 17 
BE 42nd St, New York 17, N. Y. 16- 
page bulletin No. AF-44-1 contains data 
on new Agitair air filter line for air con- 
ditioning, ventilating, heavy-duty indus- 
trial and grease-removal applications. 2- 
page bulletins No. PF-44-1 and EX-44-1 
describe Agitair Type P air filters and 
Agitair exhausters. 


BOILERS AND AUXILIARIES 


4 WATER COLUMNS AND GAGES— 
Yarnall-Waring Co, Chestnut Hill, 
Philadelphia 18, Pa. 20-page bulletin No. 
WG-1810 gives construction details, di- 
mensions, prices and installations of Yar- 
Way water columns and gages. List of 
water-column and water-gage parts is 
included. 


5 VACUUM-CLEANING SYSTEM— 

Spencer Turbine Co, Hartford 6, 
Conn. 4-page bulletin No. 137, Section 7A, 
describes Spencer stationary vacuum 
cleaning system for boilers. 


6 FUEL-OIL ATOMIZERS—Engineer 
Co, 75 West St, New York 6, N. Y. 36- 
page bulletin No. OB-PC discusses Enco 
uel-oil atomizers and ignition systems for 
pulverized-coal burners. 


MECHANICAL TRANSMISSION 


7 SPEED REDUCER — Elliott Co, 

Jeannette, Pa. 4-page folder on Bowes 
Drive, an electric device for speed reduc- 
tion between modern high-speed prime 
movers and drive shafts, contains photo- 
graphs of unit and its component parts, 
together with description of operation and 
other data. 


WIRE GROMMET V-BELTS—Dia- 

mond Rubber Div, B F Goodrich Co, 
Akron, Ohio. 4-page folder explains and 
er Ag construction of wire grommet 
-belts. 


9 SPEED REDUCERS—Philadelphia 

Gear Works, Inc, Erie Ave and G St, 
Philadelphia 34, Pa. 60-page bulletin No. 
200 gives design features, load character- 
istics, service factors, horsepower ratings, 
capacities, weights, dimensions and instal- 
lations of Philadelphia spiral-bevel speed 
reducers. 


10 V-BELTS—B F Goodrich Co, Akron, 

Ohio, 74-page handbook discusses op- 
erating advantages, product qualities, 
service factors and general information 


covering V-belt field. 

11 SPEED CONTROL—Reeves Pulley 
Co, Columbus, Ind. 4-page folder 

gives, in question-and-answer form, sum- 

mary of what can be accomplished with 

Reeves speed control. 


METERS AND INSTRUMENTS, 
MECHANICAL 


12 MEASURING INSTRUMENTS — 
Leeds & Northrup Co, 4934 Stenton 
Ave, Philadelphia 44, Pa. 28-page catalog 
describes all of Leeds & Northrup’s meas- 
uring instruments, telemeters and controls 
for regulating power plant processes. 
MECHANICAL METER—Cochrane 
13 Corp, 17th and Allegheny Ave, Phil- 
adelphia 32, Pa. 8-page publication No. 
3010-31 discusses fundamental features of 
Cochrane high-torque flowmeter. 
INDIVIDUAL-MOUNT TACHOM- 
14 ETERS—Jones Motrola Co, Stam- 
ford, Conn. 6-page bulletin No. 44-1 shows 
full-face and profile views rpm ranges, 
mounting dimensions and prices of indi- 


vidual-mount tachometers. Discussion of 
Jones multirange portable hand tach- 


ometer is included. 

THERMOCOUPLES AND ACCES- 
15 SORIES—Wheelco Instruments Co, 
Harrison and Peoria St, Chicago 7, IIl. 
40-page bulletin No. S2-5 describes prod- 
ucts and gives prices and recommenda- 
tions for thermocouple users. 


FILL OUT AND SEND TODAY! NOT GOOD AFTER APRIL 1, 1945. 


Write in circle number of item 


describing one catalog wanted» 


Your Company Nome 


Write in circle number of item 
describing one catalog wanted 


POWER, 330 West 42nd St., New York 18, N.Y. 1/45 POWER, 330 West 42nd St., New York 18, N.Y 1/45 ' 

Write in circle number of item Write in circle number of item ' 
describing one catalog wanted» describing one catalog wanted» 

POWER, 330 West 42nd St., New York 18, N.Y. 1/45 POWER, 330 West 42nd St., New York 18, N.Y. 1/45 ! 


PRIME MOVERS AND ACCESSOR‘Es 


16 AIR FILTERS—Farr Co, 2615 
Southwest Dr, Los Angeles 43, Calif. 
4-page bulletin describes standard models 
of Far-Air filters. Bulletin contains graph 
charts and filter photographs. 
17 STEAM CONDENSERS —cC 
Wheeler Mfg Co, Lehigh and Sedg. 
ley Ave, Philadelphia 32, Pa. 4-page iulle. 
tin No. 1144 gives a historical record of 


Wheeler’s achievements in  dual-bank 
steam condenser development. 


18 VACUUM PUMPS—C H Wheeler 
Mfg Co, Lehigh and Sedgley Ave, 
Philadelphia 32, Pa. 4-page bulletin No, 
944 pictures steam-jet air-ejector vacuum 
pumps with steam condensers. 


WELDING 


19 RESISTANCE WELDING — Pro. 
gressive Welder Co, 3050 E Outer 
Dr, Detroit 12, Mich. 60-page bulletin No, 
WP-44, entitled “Resistance Welding at 
Work,” contains examples of resistance. 
welding applications. 


2 CABLE CONNECTIONS — Tweco 

Products Co, English at Ida, Wichita 
7, Kansas. 12-page catalog describes com- 
plete line of Tweco cable connections for 


electric welding. 
21 WELDING ELECTRODES — Page 

Steel & Wire Div, American Chain & 
Cable Co, Monessen, Pa. Booklet gives 
suggestions on how to select proper elec- 
trode for welding stainless steels. It in- 
cludes helpful information on welding pro- 
cedures. (Continued on page 190) 


HOW TO ORDER 
Be sure to fill out, completely, 
one coupon for each piece of 


literature you order. (See sam- 
ple below.) This gives your re- 
quest authority and helps the 
manufacturer to address your 
copy completely. Readers who 
fail to prepare request blanks 
correctly may be disappointed 
under difficult postal conditions 
and limited quantities of bul- 
letins available today. 

Use as many coupons as you 
need, but cut them out and 
send them as one block in an 
envelope addressed to POWER, 
330 W 42nd St, New York 18, 
N. Y. 


| 
Write in circle number of item 
describing one catalog wanted» 


Your Company Name Brown Mfg CO. 
37/8 First Avenue 


- 


Pottsville, Oklahoma 
Your Namé John Smith 


Your Title... Power Engineer 
POWER, 330 West 42nd St., New York 18, N.Y. 


‘Address 


S 


T’S ONE THING to win skirmishes in 
the endless war against high steam 
costs. It’s quite another to find the win- 
ning tactics that rout fuel waste and high 
costs — that make them stay licked. 
That's exactly how numerous execu- 
tives—shrewd strategists—are winning 
on the boiler-room front: by utilizing 
Automatic Combustion Control. Hays 
Combustion Control electrically oper- 
ated, measures every combustion fac- 
tor, records every variation, instantly 
corrects those variations. It’s simple, 


STAY 


error-proof — AUTOMATIC. 

With plant capacities straining to 
meet war materiel needs, with new 
equipment barred, with man-power re- 
stricted, many plants have found Hays 
Combustion Control ideal and practical. 
It saves man-hours, works tirelessly, 24 
hours a day . . . gets the utmost effici- 
ency—cuts operating costs. 

Smart tactics: send now for the Hays 
Combustion Control Catalog full of use- 
ful steam-power data, ‘‘must’’ literature 
for industrial strategists. 


THE MODERN SYSTEM Its Electrical 


COMBUSTION CONTROL 


THE HAYS CORPORATION * MICHIGAN CITY, IND. 
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"I’VE GOT 
TO HAVE 


A dependable, modern steam plant... 


It's got to be compact, self-contained, completely 
co-ordinated and 100% automatic... 


Has to have 80% overall efficiency at least... 


Must be oil-fired, with induced draft, without 
any smokestack.” 


Well—the Colonel got them- 


every one of those 
features. For he 


got 


PREFERRED 


UNIT STEAM GENERATOR 


; The ultra-modern, complete power producing plant comprising, in 
one unit, oil burner, induced draft fan, boiler, controls, piping, wiring. 
Everything needed, all ready to hook up and start the burner. No stack 
required. Sizes 20 to 500 H. P. Now available for industry on priorities. 
Send coupon for full information. 


 — SIGN AND MAIL NOW — — — — — — 
Preferred Utilities Manufacturing Corporation 
1860 Broadway, New York 23, N. Y. P 


(] BULLETIN 1000—Full details on the Preferred Unit Steam Generator 
[] “DIVIDENDS FROM YOUR POWER PLANT"—the booklet that operating engineers 
in need of new boiler room equipment all want the management to read 
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New Bulletins 


(Continued from page 188) 


OTHER EQUIPMENT 


22 FLOAT CONTROL—Hancock ive 
Div, Manning, Maxwell & Mo>ore, 
Inc, Bridgeport 2, Conn. 20-page booklet 
No. 7156 discusses operation, installation 
and application of Hancock level conirol, 


23 MATERIAL-LEVEL INDICATOR— 
Fuller Co, Catasauqua, Pa. 4-page 
bulletin No. I-2 describes Fuller material- 
level indicator and motion safety switch. 


24 BANDING AND SPLICING — 
Punch-Lok Co, 321 N Justine St, 
Chicago 7, lll. 6-page bulletin No. 168 
outlines electrical applications of Punch- 
Lok method of making flexible-cable line 
taps and solid-wire line taps, clamping 
guy wire guards and anchors, splicing 
electric welding cable, etc. 


25 ACETYLENE GENERATOR S— Air 
Reduction Sales Co, 60 E 42nd St, 
New York 17, N. Y. 4-page bulletin con- 
tains line of Airco acetylene generators. 
Sizes, capacities and weights are included. 


INSULATING CEMENT — Dept 

TP-1, Universal Zonolite Insulation 
Co, S LaSalle St, Chicago 3, Ill. 8-page 
booklet gives characteristics, uses, appli- 
cations, test results, etc, of Zonolite high- 
temperature insulating cement. 


27 PIPE INSULATION — Universal 
Zonolite Insulation Co, 135 S LaSalle 
St, Chicago 3, lll. 4-page booklet discusses 
basic features of Zonolite b-t-u insulation 
for underground piping. 


28 MICROMETERS AND DIAL ILNDI- 
CATORS—B C Ames Co, Waltham, 
Mass. 56-page catalog covers dial indica- 
tors, micrometers, comparators, cylinder 
gages and thickness measures. 


2 CARBIDE-TIPPED TOOLS—Metro 
Tool & Gage Co, 4240 W Peterson 
Ave, Chicago 30, Ill 6-page bulletin 
describes complete line of Metro standard 
carbide-tipped tools for turning, facing 
and boring operations on steel, cast iron, 
bronze, aluminum, nonmetallics, etc. 


3 MATERIALS-HANDLING SYSTEM 

—Factory Service Co, 4615 N 2ist 
St, Milwaukee 9, Wis. 20-page book dis- 
cusses Turner system of materials han- 
dling. Interchangeable and interlocking 
units are described. 


31 PERFORATED METALS—Diamond 

Mfg Co, Wyoming, Pa. 28-page cata- 
log No. 34 gives uses, advantages, per- 
foration arrangements and ordering in- 
structions for perforated metals and metal 
products. 


32 METAL HOSE—Chicago Metal Hose 

Corp, Maywood, Ill. 12-page pamph- 
let, entitled “Flexible Metal Hose for 
Every Industrial Use,’’ shows basic types 
of flexible metal hose available and some 
of their specifications. 


3 CLAMPS AND FITTINGS—Punel- 
Lok Co, 321 N Justine St, Chicago 
Ill. 8-page catalog No. P-1 on ‘clamps and 
fittings contains complete technical data 
on entire line to aid in application and 
proper use of Loking tool for connecting 
male and female fittings, nipples, men- 

ders, or pipe to hose. 


34 FEED TANK Marine Dept, Elliott 
Co, Jeannette, Pa. 30-page instruc- 
tion manual No. NH-500 gives purpose. 
construction and operation of deaerating 
feed tanks. 


35 LOCKNUT—Standard Pressed tee! 
Co, Jenkintown. Pa. 4- -page bulletin 
describes Flexioc locknut. which is bein’ 
introduced to general industrial market 
Formerly, it was available for Army ord 
nance and aircraft purposes oniy. 
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READING-PRATT & CADY has been making good 
valves for many. years—has, in fact, originated and 
patented many improvements to make valves func- 
tion better, last longer, serve more efficiently and at 
lower over-all cost. r-P & ¢ offers youa single respon- 
sible source for bronze, iron and steel gate, globe, 
angle and check valves—iron cocks and lubrotite 


gate valves—bar stock valves of brass, carbon 


steel and alloy materials—cast steel fittings. 


MANUFACTURERS OF 
READING CAST STEEL VALVES AND FITTINGS « PRATT & CADY BRASS AND IRON VALVES 
D'ESTE VALVE AND ENGINEERING SPECIALTIES 


Reading, Pa., Atlanta, Boston, Chicago, Denver, Houston, Los Angeles, New York, Philadelphia, Pittsburgh, San Francisco 
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IDING 


IT HAS THE ENDURANCE OF PROV 


MILLIO 


OF MAKES" AND "BREAKS" IN THE ELECTRICAL CIRCUIT 


The mission of a Mercoid Mercury Switch in an automatic control is to 
assure longer life and greater dependability—minimizing the need for atten- 
tion after the control is in service. Mercoid Controls lend themselves to 
quick installation and adjustment, all of which’are invaluable contributions 
in a time of national crisis. 

Mercoid Switches, the distinguishing feature, used exclusively in all 
Mercoid Controls, are especially designed types of hermetically sealed 
mercury switches. They are not affected by dust, dirt, moisture or corrosive 
gases, nor are they subject to open arcing, oxidation, pitting or sticking of 
contacts—common causes of trouble. 

Keep these important facts in mind when selecting automatic controls. 


MERCOID CONTROLS 


FOR HEATING, AIR CONDITIONING, REFRIGERATION, AND INDUSTRIAL APPLICATIONS 


THE MERCOID CORPORATION, 4225 BELMONT AVE. CHICAGO 41, ILL. 


BREECHINGS 
AIR DUCTS 
UPTAKES 
HOPPERS 
STACKS 
For the Utmost in 


Efficiency and 
Long Life Specify — 


. ey 


EXPANSION 
STIFFENED 


CONNERY CONSTRUCTION CO. 


SECOND & LUZERNE STS. PHILADELPHIA 
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Power News 
(Continued from page 134) 


Supplies of coal, gas and burner 
oil will become increasingly critica] 
until the enemy in all theaters of war 
is vanquished, Secretary Ickes warned 
when announcing the appointment of 
39 additional coordinators who will 
serve without pay to help promote the 
National Fuel Efficiency Program 
(POWER. Dec, 1944, p 146), spon. 
sored by the Government in coopera. 
tion with industry. 

The new coordinators join other vol. 
unteers in helping combat waste and 
promote more effective utilization of 
fuels. Fuel savings ranging 5 to 20% 
are realized by larger consumers o/ 
fuels where a thoroughly organized 
course of action and follow-up are em. 
ployed by factories, schools, hospitals, 
office buildings and other plants. 


Fewer Men, More Work in 
Bituminous-Coal Mines 


Bituminous-coal mines in the U. §. 
employed fewer men but did more work 
and produced more coal in 1943 than 
in 1942, according to Bureau of Mines’ 
reports covering 1943 operations at 
mines that produced 81% of 1942 output. 
Statement is based upon assumption that 
the same companies continued to represent 
same proportion of total coal-mining busi: 
ness in 1943 as in 1942. The industry, it 
is estimated, employed 415,000 men in 198 
and performed labor equal to 111 million 
man-hour days, or slightly more than 809 
million man-hours. Operating time for the 
average worker was 269 days. Average 
length of workshift was 7.27 hours per man. 


New Laboratory for 
Synthetic Fuel Research 


Following a conference on the Bureau’ 
long-range study of producing gasoline 
and other essential fuels from coal and 
oil shale, Secretary Ickes announced plans 
for construction of a liquid-fuel research 
and development laboratory by the Bureau 
of Mines at Bruceton, Pa. 

The large laboratory buildings wil! 
ready by the fall of 1945. Various lab 
oratory units and other facilities will oc 
cupy about seven acres and will include 
three large buildings, a powerhouse and 
several smaller -service buildings. 

Secretary Ickes emphasized that the lab 
oratory, to be called the Research aué 
Development Laboratory for Synthetit 
Liquid Fuels, should not be confused wit! 
demonstration pilot plants that the Bureat 
will build to demonstrate two methods {ot 
producing gasoline and other coal products 

The laboratory, which will work out th 
kinks in the various processes, will ser’ 
two purposes: (1) to reduce cost of cot 
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2%4% Nickel Steel locomotive rods, 
one bent cold to show ductility. 


STEEL 


HIGH TENSILE STRENGTH 


in 
“2 Composition and Typical Properties of Normalized Quenched and Tempered 234% Nickel Steel Rods 
than 
Tensile ANALYSI 
per Sq. In. Mang. Phos. Sil. 
a! 
se Main Rod.... 92900 110000 25.0 64.4 78 027 25 
34 Main Rod.... 86500 104500 25.5 65.6 86 034 29 
y, it Main Rod.... 86360 104400 26.0 64.8 86 034 .29 
bo Main Rod.... 87850 102350 26.0 66.2 89 037 32 
Front Rod.... 86000 25.0 67.3 82 035 
the Front Rod.... 83900 25.0 66.1 82 035 24 
7 Front Rod.... 86850 27.0 66.1 86 035 30 
Prage Front Rod.... 89500 25.5 65.6 86 035 30 
man. 
Back Rod.... 89500 25.0 62.7 79 030 .22 
Back Rod.... 87500 25.0 65.4 82 035 .24 
Back Rod.... 87000 25.0 65.4 82 d .24 
b Back Rod.... 88150 26.0 66.8 82 24 
coe Specimens Taken from Mid-Section of Prolongations of the Forgings 
soline 
and 
plans 
~ The above table compiled by the American Locomotive Company 7 
shows the chemical compositions and mechanical properties of some : og Catalog “C” 
ee normalized, quenched and tempered nickel steel front, main and back Peery i mokes it ree for 
rods recently produced as replacement rods for locomotives being | 
speeded up and rebalanced. These values are typical of replacement 
i i ickel, metallurgi 
= rod forgings recently tested by that company. 
> lab: Quenched and tempered nickel steel forgings provide high tensile ee nt es pane not 
An strength and ductility, combined with unusual toughness and high , ee 
with fatigue strength—qualities which tend to obviate breakage and assure 


. 
ong, trouble-free service when employed in heavy duty machinery Ny cke 
ducts. and equipment. 


it the 
serve 
con 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall Street, New York 5, N.Y. 
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structing Jarger-size demonstration plants 
and (2) to improve methods of producing 
liquid fuels from coal so that demonstra. 
tion plants will be the most modern \at 
can be built and operated. Extensive ‘ab. 
oratory facilities at Bruceton will develop 
improved techniques over those now em. 
ployed in England and Germany. 

Dr H H Storch, recently named ciiief. 
research and development div. will |ead 
the Bruceton Research and Developient 
Laboratory for Synthetic Liquid Fuels. Dr 
Storch said that the laboratory will em. 
ploy about 280 persons and that aout 
half will be technical persons. Nucleus of 
the Bruceton staff now is undergoing train- 
ing at Pittsburgh, where the Bureau has 
been working on various phases of the re- 
search program since 1936. 


Jet Propulsion 
Units for Planes 


As a result of introducing auxiliary jet 
propulsion units, known to the Navy as 
JATO. PBM’s are reportedly airborne after 
a 30 to 60% shorter take-off run than 
was needed by the same boats without 
auxiliary units. 

JATO jetssare of the rocket type con- 
taining their own fuel and oxygen. as 
opposed to the thermal jet power plant of 
Bell Aircomet and other all-jet planes. 
Mariner installation consists of four units— 
two under each wing. When the big flying 


A GooD THING boat starts on its take-off run, thiese 


rockets are detonated electrically to supply 

TO FIND OUT about 1300 additional horsepower at the 

te time when it is most needed. Each rocket 

= wos supplies a thrust which pushes the PBM 

; upward, as well as forward, thereby en- 

abling it to get off the water after an 
IF your local distributor carries yY (mae amazingly short run. 

MAGNOLIA ANTI-FRICTION METAL in a 5 ‘. Addition of auxiliary units makes it pos- 


P ie. sible to fly big patrol bombers at far greater 
stock, you know where you can getit... or, gross weights than the 52,000 Ib for which 
ina hurry ... when you are faced with an oN ‘yy they are designed, which means more fuel, 
emergency. : more range and added bomb loads. It also 
MAGNOLIA ANTI FRICTION METAL . h ; + , enables big flying boats to take off from 

} 4 is the ; even heavier seas than the 12- to 15-ft 
best known, most widely used of all bab- ee waves they have surmounted in numerous 


bitt metals. And, supply houses can order it for vag ee 


stock, to sell to their customers, without a priority. Gin 
Why not ask your distributor today if he is mental work for developing the jet assist 

carrying MAGNOLIA ANTI-FRICTION METAL in for the PBM. 

stock? 


-Application Hel 
ELIZABETH 4, N. J. is or Service Men 


Orville E Reed. 132 S Isbell St. Howell. 
Mich., professional writer of letters and 
of direct-mail advertising. announces that 
he will help any returning service man 
by writing fer him a letter of application, 
without any direct or indirect charge oF 
cost. Service man is asked to write Mr 
Reed for a copy of a Qualifications Inven- 
tory Blank to be filled in, giving facts about 
himself and his experience, to be used in 


SH preparing the letter. 


OWU approves installation of a 25.000 


kw steam turbine in Beloit plant of Wis 
consin Power and Light Co. Unit will 


operate in 1946. 
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War demands for Toledo Pipe Tools have “snowed 
us under’’—but we're doing our best to fill these 
orders with all possible speed. All of your orders 
to the distributor are being filled in accordance 
with priority regulations. However, the continued 
shortage of manpower and materials still means 
delay to many of our customers. We're sorry—but 
we know you'll understand it’s part of the price 
of Victory. The Toledo Pipe Threading Machine 
Co., Toledo, Ohio. New York Office, No. 2 Rector 


Street Building. 
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Make Your 
Next Packing Job 
L-A-S-T! 


During these days of increased 
production, it is especially an- 
noying and costly to experi- 
ence shutdowns due to packing 
trouble. 


There is a solution. Install 
France “Full-floating” Metal 
Packing in your engines, 
pumps and compressors. The 
result is increased efficiency. 
And each job lasts for years 
without maintenance expense. 
Saves money, too, in the long 
run. 


Installation is a simple pro- 
cedure. See that the rings are 
installed as lettered to corre- 
spond with similar 
letters on the case. 
As simple as A-B-C. 
Write fordetailsand 
Folder M-7. Make 
your next packing 
job L-A-S-T! 


Sold on 
opproval 


Satisfaction 
Guaranteed 


THE FRANCE PACKING COMPANY 
Tacony Philadelphia 35 


Mid-Continent Representative: 
Mr. J. M. FULLER, 3725 West 7th St. 
FORT WORTH, TEXAS 


Original 
FRAN 


= 


METAL PACKING 
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ASTM Schedule 
Of 1945 Meetings 


Following list includes national meet- 
ings and a number of local meetings of 
American Society for Testing Materials: 

1. New York District: Petroleum and 
Some of Its Modern Derivatives, Engi- 
neering Societies Bldg, Jan 17 

2. Philadelphia District: Symposium on 
Magnetic Particle Testing, Hotel Benja- 
min Franklin, Jan 22 

3. ASTM Committee Week, Hotel Wil- 
liam Penn, Pittsburgh, Feb 26 to March 2 

4. 1945 Spring Meeting, Hotel William 
Penn, Pittsburgh, Feb 28 

5. Philadelphia District: Symposium on 
Experimental Stress Analysis, Franklin In- 
stitute, April 12 

6. Annual Meeting, Hotel Statler, Buf- 
falo, June 18 to 22 


First unit of the 140,000 hp hydroelectric 
development at Brilliant, B. C., is deliver- 
ing power to the C M & S smelter and 
plants at Tadanac and Warfield, West 
Kootenay Power & Light Co, Ltd, an- 
nounces. A second unit is about 90% 
complete and is expected to go on the 
line transmitting power shortly. First unit 
is capable of an average of 35,000 hp. 

When power requirements demand in- 
stallation of the additional two units, for 
which provision has been made at Bril- 
liant, and hydraulic work is completed, 
total developed horsepower on Kootenay 
River will be over 400,000. This is the fifth 
power development on Kootenay River 
within a distance of 15 mi as the stream 
flows. Plants are at Corra, Linn, Bonning- 
ton, South Slocan and Brilliant. 


Dominion Water and Power Bureau, 
Federal Dept Mines and Natural Resources, 
starts work this year on intensive field sur- 
veys of the whole potential water power 
and other natural resources of the Columbia 
River basin in Canada. ; 

It will take years for the International 
Joint Commission to reach final decisions 
on the Columbia Basin. C E Webb, chief 
engineer of the bureau in B. C., in a 3- 
week’s tour studied development possibili- 
ties on both sides of the line from the 
river's headwaters in B. C. to its mouth at 
the Oregon coast. 

Several power developments on_ the 
Columbia in B. C. include those of West 
Kootenay Power & Light Co, subsidiary of 
Consolidated. There are many big power 
developments on the American side and 
others in prospect. 

Continuation of the Joint Commission’s 
studies will not hold up new developments. 
They will be dictated by immediate and 
sectional needs, but authorization will be 
based on the commission’s studies looking 
to a complete future scheme. 


A new boiler and turbine-driven genera- 
tor has been completed at Kamloops, B. C.., 
steam plant of the B. C. Electric Railway 
Co, which will practically double plant 
capacity. Equipment was ordered over 
three years ago but installation was de- 
layed by wartime conditions. 


How Much 
Would 


POWER 


FAILURE 
Cost You? 


UNITED STATES MOTORS CORP. 
552 Nebraska St. Oshkosh, Wis. 
The U.S. line includes 


and Diese! 
Units up te 75 kw. 


Reconos # | 
| 
| 
| | 
| | 
| wait “ast 
| __ or would a A 
| is your best 
ance- Write for on 
ency line able. 
Fodels now av 
Up to 75 
| 
— 
| | FOR 5F 
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Saves Maintenance Time 
por examyale: 


All bolts are stud 
bolts—easily 
loosened 


] Major overhaul, 

when necessary, 
without breaking 
the line 


4 Ground joint — no 


3 Guide and spring gasket required 


easily replaced 


Main valve acces- 
sible —easily re- 
seated 


Main valve seat 
ring replaceable 


Brazed — no pack- 
ing required 


All smooth contact 
surfaces for dia- 


Pushrod removed 
from lower end 


All bolts are stud 
bolts—easily 
loosened 


10 Diaphragm unit 
can be removed 
without disturbing 
rest of valve 


"Foster Type Q-1 Air Dome Loaded — Direct 
Connected Reducing Valve for Steam Service 


Foster Regulation Engineering, built into each valve, is es 
your assurance of years of accurate trouble free operation. * BUY MORE BONDS * 


FOSTER ENGI 


PRESSURE REGULATORS...RELIEF AND BACK PRESSURE VALVES... AUTOMATIC STOP AND 
CHECK VALVES...ALTITUDE VALVES...DAMPER REGULATORS...FAN ENGINE REGULATORS... 
PUMP GOVERNORS...TEMPERATURE REGULATORS...!.IQUID LEVEL CONTROLLERS...FLOAT 
AND LEVER BALANCED VALVES...NON-RETURN AND TRIPLE DUTY VALVES...VACUUM 
REGULATORS OR BREAKERS...SIGHT FLOW BOXES...STRAINERS...sAFETY vatves...sineNS 106 MONROE STREET - NEWARK 1, N. J. 


1-FE-! 
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STORE MORE COAL NOW 
The Need 


Pictured above is a Sauerman Scraper 
System operating a 10 cu. yd. Crescent 
Scraper on a storage area semi-circular 
in shape and 400 ft. in radius. This 
machine handles an average of 400- 
tons an hour, either storing or re- 
claiming. From a cab overlooking the 
storage area, the operator has push- 
button control of every move of the 
seraper system. 


Write for Catalog 


SAUERMAN 


562 S. Clinton St. 


is Urgent! 


4 EADS of government and in- 
dustry agree that increased 
storage of coal is needed now to 
safeguard manufacturing schedules 
in the months to come. 


In answer to the need, Sauerman 
Power Scrapers are being installed 
at numerous plants throughout the 
nation, in some cases to provide 
coal storage where none existed 
before; in others, to expand exist- 
ing storage facilities at low cost. 
The sizes of the projects range 
from a few thousand tons a month 
to over a million tons a year. 


Sauerman Equipment stores and 
reclaims safely, rapidly, cleanly for 
only a few cents per ton. Builds a 
homogeneous pile in compact lay- 
ers—free of combustion hazards. 
Operates with a minimum of 
champing across pile and avoids 
dirt and dust of heavier equipment. 


BROS., Inc. 


Chicago 7, Ill. 


The SHELLFIN® Heat Exchanger... 
a DOWNINGTOWN Specialty 


* Pat. Applied for. 


An exclusive Downingtown development, the 
Shellfin is a shell and finned tube heat exchanger 


usually built in small sizes. 


The Shellfin represents the first development in 
high efficiency finned tube units suitable for 


liquids of medium to low viscosity. 


Availability — Semi-finished parts and some 


tubes are stocked. Thus assembly of 


Shellfin 


units can be made very promptly, in fact more 


quickly than other type units. 


Moterials—Tubes, tube sheets, shells and heads 


are available in a variety of materials including 


stainless steel. 
Applications—In its basic form the 


unit is well suited to a number of uses; cooling 


clean oils and solvents, condensing 


vapors, partial condensation of vapors, 


compressed gases, vaporizing organic 
solvents and for other uses. 

Engineering consultation — Downing- 
town engineers will recommend the right 
size unit and the proper materials to suit 
your needs. Bring us your problems. 


The new Downingtown 

Heat Exchanger bulletin 

describes the SHELLFIN in de- 

tail—also contains valuable 

information about other Down- 
ingtown exchangers. 


Shellfin 


organic 
cooling 


DOWNINGTOWN IRON WORKS 


DOWNINGTOWN, PA. 
HEAT EXCHANGERS 
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APPOINTMENTS 


Wickwire Spencer Metallurgical Cory 
announces appointment of Jack W Forbes 
as sales manager . . . General sales offi os 
of springs and formed wire div and atio. 
motive div of Wickwire Spencer Steel (‘0 
are relocated at New Bond St. Worcest«r. 
Mass. District sales office continues to he 
at 500 Fifth Ave, New York City. Harold 
F Ray has become associated with Wi-k. 
wire Spencer in an executive accoun!ing 
capacity at New York office. 


Wheelco Instruments Co has nated 
John G Davison as Colorado representa 
tive and Olin Phillips as representative in 
northern Ohio territory. State of Minneswta 
has been added to territory served by L. E 
Cyrtmus Bailey Meter Co an. 
nounces appointment of P S Diekey ax 
chief engineer. He will supervise all engi 
neering. research and design activities and 
will be assisted by IT H Gorrie, assistant 
chief engineer, and R E Clark. contract 
engineering manager . . . Sales. advertising 
and service dept offices of Stewart-Warner 
Corp are located again at main plant, 1826 
Diversey Parkway. Alemite, instrument and 
radio dept were included in move. 


Yarnall-Waring Co appoints S R Ed- 
wards in charge of new southwestern sales 
office at 805 Texas Bank Bldg, Dallas, Texas 
. .. Briggs Clarifier Co has made M N 
Dannenbaum Co, 2409 Wayside Dr, Hous 
ton 12. Texas, distributor in East Texas 
and Gulf Coast territory and MeGregor & 
Werner. Inc, 1411 20th St N W. Wash- 
ington. D. C., distributor in Marvland, 
Delaware and District of Columbia terri- 
tory... John Thomas Gillespie has 
been named manager of export sales for 
Watson-Stillman Co. 


Edward G Seubert retires from presi- 
dency of Standard Oil Co of Indiana 
after serving company more than 52 years 
and heading it as chief executive more 
than 15 vears. He remains a director and 
becomes chairman of executive committee 
of board. Robert E Wilson returns to 
Chicago and becomes chairman of board 
and chief executive officer of Indiana com- 
pany. He takes over Mr. Seubert’s respon- 
sibilities as chairman of board of Pan 
American Petroleum & Transport Co. 
A W Peaks advances to office of president. 
His place is filled by F O Prior as director 
and vice-president of Indiana company. He 
will also be chairman of board of 
Stanolind Oil & Gas Co, Stanoiind 
Pipe Line Co and Stanolind Oil 
Purchasing Co. 


University of Pittsburgh name: Dr 
Alexander J Allen as Westinghouse grad- 
uate professor of engineering. Dr Allen 
will work with Westinghouse educational 
dept in planning a series of courses leading 
to advanced degrees for company em 
ployes. In addition, he will devote a part 
of his time to original research work. 


Bridgeport Brass Co promotes Austin R 
Zender to vice-president in charge of sales. 
Mr. Zender joined the company in 1936. 
when he became sales manager of con 
denser and tube div at company’s New 
York office. In 1941 he was transferred to 
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Typical comments by Diesel operators 


who use Gulf Parvis Oil: 


“PROVIDES BETTER LUBRICATION” 


“HELPS US GET TOP PERFORMANCE” 


GC PARVIS OIL is writing a list of definite 
benefits in the operating records of hun- 
dreds of Diesels. This ‘‘dividend”’ list includes 
less wear, fewer shutdowns for repairs, lower 
maintenance costs, and better all-round per- 
formance. 

Gulf Parvis Oil has superior lubricating value 
and long life—two important assets that insure 
a better protection job under today’s peak load 


operating conditions. 


“KEEPS OUR MAINTENANCE COSTS DOWN” 


“Good lubrication with Gulf Parvis Oil M helps 
us get maximum kw.-hrs. and low maintenance 
costs from this unit,” says this Chief Engineer of a 
modern water and light plant, shown consulting 
with a Gulf Service Engineer. 


If you are not one of the hundreds of enthusi- 
astic users of Gulf Parvis Oil, it will pay you to 
investigate—call in a Gulf Lubrication Service 
Engineer and ask him to recommend the proper 
grade to fit your particular requirements. 

Gulf Parvis Oil—and the more than 400 other 
quality lubricants in the Gulf line—are available 
to you through 1200 warehouses located in 30 
states from Maine to New Mexico. Write, wire, 


or phone your nearest Gulf office today. 


INDUSTRIAL 
LUBRICATION 


GULF OIL CORPORATION *° GULF REFINING COMPANY ° GULF BUILDING, PITTSBURGH 30, PA. 
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* The makings of a 


BEAUTIFUL FRIENDSHIP 


* This bond with metal survives 
alot of punishment... . 


Even rust can’t come between metal 
and B-H No. 1 Cement! A special rust- 
inhibitor prevents corrosion and assures 
a permanent bond—whether the ce- 
ment is applied on a hot surface and 
dried instantly or slowly air-dried over 
a period of time. 


No. 1 Cement is made—by an exclusive 
process—of high-temperature-resisting, 
nodulated B-H black rockwool and 
other ingredients. Because it does not 
form a homogeneous mass, the black 


rockwool retains its physical character- 
istics; the countless dead-air cells pro- 
vide full insulating efficiency up to 
1800° F. 


The cement retains sufficient elasticity 
to absorb normal expansion and con- 
traction, without peeling or cracking. 
Easily applied without skilled labor; 
100% reclaimable up to 1200°. 


Please write for a practical sample and 
complete data. 


For one-block insulation —at all tempera- 
tures up to 1700° F.—write for illustrated 
data on MONO-BLOCK. 


Address: Baldwin-HillCo.,575Klagg Ave., 
Trenton 2, N. J. Plants in Trenton, N. J.; 
Kalamazoo, Mich.; Huntington, Ind. 


Baldwin-Hill 


Cc OM PAN Y 


HEAT & COLD INSULATIONS 


home office and named sales manager «f 
tube and pipe div. Soon after Pearl Harbc +, 
Mr Zender took charge of all matters dee!. 
ing with priorities and on Dec. 27, 1942, !:- 
was appointed director of sales. 


Aluminum Co of America has named 
Frank Jardine manager of development 
div, Cleveland branch. John R Willard 
has been placed in charge of sales develop. 
ment div at New Kensington, Pa., and B J 
Fletcher as chief engineer. All three report 
to R V_ Davies, assistant general sa/es 
manager ... J W Mullally has resigned 
as chief of wire and cable branch of copper 
div of WPB and has resumed his work as 
manager of bare and weatherproof sales of 
Anaconda Wire & Cable Co, with head- 
quarters in New York. J L Tindale was 
appointed special representative on rural 
line extensions. 


Meehanite Research Institute of Amer- 
iea elected following officers for 1944: 
Oliver Smalley, president; H B Hanley, 
first vice-president; A C Denison, second 
vice-president; € S Nichols, secretary- 
treasurer . . . Lincoln Electric Co ap- 
peints Paul James as Syracuse district 
manager. E L Smith has been made dis- 
trict manager of Rochester office. Company 
has also transferred George S Stevens to 
Charlotte, N. C., as field representative and 
engineer . . . Sperry Products, Ine, adds 
J L Stuart to technical staff. Mr. Stuart 
will handle, as technical editor, all tech- 
nical writing on hydraulic remete centrol 
line and other Sperry products. 


Dr Paul W Leppla has been placed in 
charge of Cardox Corp’s electrochemical 
activities. Dr John L Gring succeeds Dr 
Leppla as chief chemist of research div 
... B F Goodrich Co announces appoint- 
ment of W A Smith as manager of sus- 
pension sales of industrial products div. 
James M Robbins has been named tech- 
nical representative of B F Goodrich Co 
on staff of new Colombian Tire Co in 
Bogota, S. A... . United States Rubber 
Co has made Herman A Everlien general 
sales manager and Walter F Spoerl mer- 
chandise manager of mechanical goods div. 


James E Power is eastern sales manager 
of div. 


Board of directors of Goetze Gasket & 
Packing Co elected Kenneth McCreary 
president . . . Allis-Chalmers Mfg Co 
appoints R W Davis general manager of 
Norwood, Ohio, works . . . Globe Steel 
Tubes Co has named Frederick K Krell 
advertising manager, with headquarters at 
general sales office in Milwaukee . . . Re- 
liance Electric & Engrg Co has elected 
Clarence L Collens to newly created post 
of chairman of board. James W Corey 
becomes president of company. A M Mae- 
Cutcheon was elected to fill office of senior 
vice-president. Roscoe H Smith was 
placed in office of secretary, but will con- 
tinue his duties as head of sales promotion 
dept. 


A M Buxton has been promoted to assist: 
ant sales manager of Cooper-Bessemer 
Corp. In addition to sharing responsibili- 
ties of general sales manager, Mr Buxton 
will direct company’s oil and gas held 
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Der" overlook the sma// equipment 
that keeps the big equipment running 
smoothly. Reliance Safety Devices are 
mainly applied to boiler water level su- 
pervision, but the well-being of your 
boilers affects other “big” equipment, as 
you know. So the selection of high-grade 
accessories is of major importance. Water 
level safety means avoidance of expensive 
accidents that can cripple your produc- 
tion and injure sorely-needed personnel. 
e For keeping your power plant in the 
best of trim now, or for your future plan- 
ning of new or revised power facilities, 
keep posted on the latest in Boiler Water 
Columns and Accessories Equipment. 
e Reliance has specialized for 60 years— 
offers you the most complete service in 
approved devices for water level super- 
vision. e Write for the bulletins that 
interest you. ... 


382 Reliance EYE-HYE Remote Reading Liquid Level 
Indicator e 434 Reliance PRISMATIC Water Gage In- 
serts e 437 Reliance Mica-Protected Flat Glass Inserts 
418 Reliance Water Gage Valves e 438 Reliance Water 
Column Gage Cocks e 414 Reliance Boiler Alarms for 
pressures to 250 Ibs. e 415 Reliance Boiler Alarms and 
Water Columns without alarms for pressures 
above 250 Ibs. 


THE RELIANCE GAUGE COLUMN Co. 
5902 Carnegie Avenue, Cleveland 3, Ohio 
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Heat Exchangers 
Cleaned Easier 


To clean your surface 
condensers, coolers, pre- 
heaters and other heat 
exchange units thor- 
oughly as well as at low 
cost, try the more effec- 
tive, easier Oakite way. 
You will find it enables 
you to put units back 
into service without un- 
due delay. 


Either “soaking” or cir- 
culating method may be 
used with the Oakite ma- 
terials recommended for 
this work. Lime scale, 
rust, carbonized oil and 
other deposits are thor- 
oughly, safely removed. 
Normal heat transfer ef- 
ficiency is quickly re- 
stored at a significant 
saving in time. 


Helpful data on this and 
other maintenance equip- 
ment cleaning are yours 
FREE for the asking. 
Write today. 


OAKITE PRODUCTS, INC. 
23 Themes 5St., New York 6, N.Y. 


Technical Service Representatives Located in All 
Principal of the Untied Stotes end 
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board of directors... 


sales . . . Dresser Industries moves its 
headquarters to Cleveland, Ohio . . . Oster 
Mfg Co appoints Theodore S Bonnema 
vice-president in charge of production and 
Lester D Martin treasurer . . . Ross 
Industries Corp elects Allen R Cobb to 
Carborundum Co 
has named F Jerome Tone, Jr. vice- 
president in charge of sales and W T Me- 
Cargo as eastern regional sales manager. 


Timken Roller Bearing Co appoints J 
Ringen Drummond as assistant factory 
manager. New bearing and rock bit plant 
will be built by Timken Roller Bearing 
Co, Ltd, at St. Thomas, Ontario . . 


Robins Conveyors, Inc, has made Harold 


E Marken controller and assistant secre- 
tary, T Webster Matchett as secretary 
and John T Hoyt as treasurer . .. Mixing 
Equipment Co announces changes in their 
sales organization: Emerson Scheuring 
Tank & Mfg Co of Indianapolis, Ind., 
will act as representative for central In- 
diana, White Industrial Sales & Equip- 
ment Co of Cincinnati, Ohio, for southern 
Ohio, northern Kentucky and western part 
of West Virginia, including Charleston. 


Joshua Hendy Iron Works announces 
appointment of Clarence F Jensky to 
head a newly created turbine sales div. 
Perry J Collonge will assist him. To 
handle West Coast postwar business, Sun- 
nyvale sales dept has reopened its San 
Francisco sales office at 544 Market St. 
with Morris Levit in charge... G C 
Rasey has been named supervisor of ma- 
rine and stationary diesel div of general 
sales dept at Sunnyvale, with Lawrence H 
Earle and Louis Kaiser as his assistants 
. . . Dean Swift announces opening of 
offices in Chanin Bldg, New York City. He 
will represent Western Gear Works’ 
plants at Seattle. Wash., Lynwood and 
Vernon. Calif., and Western Gear’s asso- 
ciate plant, Paecifie Gear & Tool Works 
of San Francisco. 


Fisher Governor Co has named Malcolm 
W Black & Co as its representative in 
metropolitan New York and surrounding 
territory, including Connecticut and north- 
ern New Jersey .. . Burndy Engrg Co 
appoints F L Gemmer as advertising and 
sales promotion manager and Erie E De- 
Marsh as chief field engineer... S M 
Rust becomes board chairman and S M 
Rust, Jr, president of Rust Engrg Co. 


Richard W Seaman has been named pur- 
chasing agent at Kearny plant, Emark div 


of Thomas A Edison, Inc . . . Littelfuse. 
Inc, opens New York office and appoints 
Jack D Hughes as eastern div sales man- 
ager .. . Wabash Appliance Overseas 
Operations, 401 Broadway, New York 
City, are in charge of sales and distribution 
of Birdseye reflector lamps and infra-red 
lamps for export .. . General Electric Co 
appoints George E Simons advertising 
and sales promotion manager of air con- 
ditioning and commercial refrigeration div 

. . W Paul Jones, vice-president in 
charge of refrigerator div of Phileo Corp. 
has been elected chairman of OPA do- 
mestic-mechanical-refrigerator-industry ad- 
visory committee I-T-E Circuit 


The Cochrane 
Multiport Relief 
Valve is popular 


not only because 
of its remarkable 


service, but be- 


cause of its long, j 
trouble free life. 


COCHRANE 
MULTIPORT 


VALVES 


In many plants all on this country 
Cochrane Multiport Back Pressure 
Relief Valves have been operating 
continuously for ten, twenty, 
twenty-five years—and longer—with 
out replacement of a single part. 
The care, the skill, che close preci- 
sion to which this remarkable valve 
is built, are some of the reasons. 


vite for Publication 4150 | 


COCHRANE CORPORATION 
3106 N. 17th St., Philadelphia 32, Pe. 


SEPARATORS 


POWER January, !945 


cE | = 

| 

COCHRANE 

2022 


SINcE 1924 the service given by thou- 
sands of ““Thermix Fan Stacks’ has proved 


the soundness of their unique basic design. 

Advantages of combining the,stack, fan 
and breeching in a single unit make possible 
an accurate determination of stack efficiency 
under any given condition. 

Draft losses from bends in breeching are 
eliminated thus minimizing stratification. 
Gases leaving the fan enter the divergent 
stack directly where gradual diffusion occurs 
until the gas is discharged into the atmos- 
phere. “Impact resistance” is thus reduced. 


Installation problems are eliminated by 


the exclusive ‘““Thermix Fan Stack” design 


which permits direct mounting on the 
boiler. Breeching to the stack is unnecessary 
—installation and material costs are reduced 
proportionately. Write for the bulletin on 
Thermix Stacks. 


THERMIX ENGINEERING COMPANY 


Project and Sales Engineers 


FIRST NATIONAL BANK BLDG., GREENWICH, CONN. 


PRAT-DANIEL CORPORATION 


EAST PORT CHESTER, CONN. 
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for 36 page cata 


of long, pli- 


Put "'AMBEST"* toa 
long life test on any tough job 


This UNIVER- 
SAL packing 


able, anti-fric- 
tion metallic 
alloy strands — assures low cost, long 
life packing protection and easy appli- 
cation on any rod in good condition. 
“AMBEST”—available for all pressures 
and temperatures up to 550° F.— is 
recommended for pumps, compressors, 
engines, throttles and valve stems. All 
needs are supplied by one packing when 
you use “AMBEST.” 


EUREKA PACKING CO., 294-296 46th St., BROOKLYN 20, N. Y. 


| Write for Working Sample 


would YOU use? 


Do you have some special tube-cleaning problem —scale 
that’s hard to remove, that involves too much cleaning time —trouble 
in getting the cleaner around short-radius tube-bends—damage to 
tubes being cleaned? If you have these or any other tube-cleaning 
difficulties, you should get a copy of the Wilson Tube-Cleaner 
Selection Guide. It will help you choose and use the best cleaner 
for each job — to get the job done faster and more economically. 
It has some worth while hints on how to reduce maintenance and 


make cleaners last longer. 


A copy of the Selection Guide —and 
a 36 page bulletin describing a 
complete line of cleaners for 
practically every kind of de- 
posit in all sizes of ferrous 
and non-ferrous tubes — 
will be sent upon request 

and without obligation. 


THOMAS C. WILSON 


21-11 44th AVENUE, LONG ISEAND CITY 1, NEW YORK 
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Breaker Co appoints J Fred Getz man. 
ager of Washington, D. C., office . _ . 
Federal Telephope & Radio Corp ‘as 
named Frank O Zimmerman assis'‘snt 
manager of Chicago sales branch. 


Westinghouse Electric Supply Co n. 
nounces appointments of J C Gross as 
eastern district stores manager, with offices 
in New York City, and R H St. John as 
manager of Albany branch. Alger Reilly 
has been transferred to Newark branch, 
David M Salsbury has been elected vice. 
president and general manager. Westing- 
house Electric & Mfg Co appoints R W 
Beil as general contract manager. € F 
Lloyd has been made assistant to manager 
of industry dept. P C Smith is named 
assistant to manager of transportation and 
generator div and J S Askey, G L Moses 
and P G Lessman as section engineers in 
the dept. 


American Welding Society installed the 
following officers at the anual meeting in 
Cleveland: A C Weigel, president; Isaac 
Harter, first vice-president; W F Hess, 
second vice-president; O B J Fraser, 
treasurer; M M Kelly, secretary. Ord. 
nance Distinguished Service award was 
presented to the Society at its opening ses- 
sion, “in recognition of outstanding and 
meritorious engineering advisory services, 
in war and peace, for the development, 
manufacture and maintenance of ordnance 
material.” 


E R Fish retired from The Hartford 
Steam Boiler Inspection & Insurance 
Co on Nov. 1. He was chief engineer of the 
boiler div. On Dec. 1 he retired from the 
ASME Boiler Code Committee, of which 
he had been a member since 1918 and 
chairman for the past three years. Mr Fish 
is widely known for his work in the field of 
boiler construction and insurance. 


CURRENT AWARDS 


Leeds & Northrup Co has received fourth 
renewal for its “E” flag. Solar Mfg Corp’s 
West New York, N. J., plant and Sharon 
Works of Westinghouse Electric & Mfg 
Co have received the same honor. 


Buffalo Forge Co added a third renewal 
star to its “E” flag. General Controls Co 
and Askania Regulator Co won a second 
renewal. Vita-Var Corp has received the 
Army-Navy “E” award. 


Passaic plant of U. S. Rubber Co has 
been awarded the Army Air Forces Quality 
Control Rating, highest production award 
granted by AAF. Plant No. 1 of Aeroil 
Burner Co wins Army-Navy “E” award. 
“R” div of Electric Machinery Mfg Co 
gets Maritime “M” award. 


National Assn of Fan Mfrs, believing 
‘that the public is interested in terms and 
definitions now in common use in the fan 
industry, has published “Table 10—Names 
and Definitions of Types of Fans, Supple- 
ment No. B to Form X-12.” Four gene 

types of fans are illustrated and defined as 
(1) propeller fan (2) tubeaxial fan (3) 
veneaxial fan and (4) centrifugal fan. 
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WAR-TIME ENGINEERING 


Scores of ideas for plant im- 
provement are given in the Sarco 


Hook-up Book. 


One phone call and 
a few inexpensive, 
quickly installed 
Sarco steam traps 
and temperature con- 
trols can correct the 
many inefficiencies 
due to war-time engi- 
neering and lack of 
help or equipment in 
the time allotted. 
First consideration 
should be given to 
drips on steam lines 
and suitable traps 
and temperature con- 
trols for heating and 
cooling systems. 


Tusure Sewtce 


ON WASHING TANKS 


The Sarco 87S acts like a steam 
injector, controls temperatures in 


tanks and other processes. 


SARCO COMPANY, INC, | 
475 FIFTH AVENUE 


SARCO 


NEW YORK 17, N.Y. 


Represented in Principal Cities" $ARCO CANADA, LTD., 85 Richmond Street, West, TORONTO, ONTARIO 
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Tons of water and 
fuel are saved every 
day by controlling 
temperatures in wash 
tanks. Output is 
speeded — quality of 
product improved — 
continuity of produc- 


tion insured. 


Tucrease 


PROCESS CAPACITY 


Sarco No. 9 thermostatic steam 
traps on each coil increased the 
capacity of this bottling machine, 


HOT WATER SERVICE 


SARCO TR-21 


Sarco steam traps and controf 
regulate the hot water supply. 


The right steam traps 
and controls will 
make steam coils 
larger in output, your 
fuel and water bills 
smaller. This is sub- 
stantiated by state- 
ments of Sarco users. 
It is the reason why 
all Sarco-equipped 
plants are ready for 
competition. Put one 
steam trap on each 
coil. Ask the Sarco 
representative about 
simple, inexpensive 
forms of heating and 
cooling controls. 


Control temperatures 
at the source of sup- 
ply for showers, pro- 
cess hot water and 
storage tanks with 
Sarco temperature 


control. 


Saves 
‘Steam 
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@ The Oil Film that protects the metal surfaces of 
the operating parts of a Turbine is only .001 of an inch 
thick. This means that abrasive particles smaller than the 
eye can see will cause destructive wear on moving parts, 
reducing efficiency and causing shutdowns for repairs. 


NPY HE viscosity of oil 
must be maintained at 
its original specifica- 

tion. Sludges change the vis- 
cosity and prevent the prop- 
er flow of oil through the 
lubricating system. Sludges 
also clog cooler pipes and 
interfere with heat transfer 
and proper cooling of oil. 


rification 


. CIDITY in Turbine 
A Oils aids oxidation 

of the metal struc- 
ture, it increases the tend- 


ency of the oil to emulsify. 


Any attempt to remove this 
acidity by chemical reaction 
generally magnifies the very 
difficulty it is intended to 
correct. 

-» Does Your Oil Purification 
Equipment Control the Acid- 
ity of the Oil Within Proper 
Operating Brackets? 


Most types of Oil Purification Equip- 
ment can not meet these requirements 
but Honan-Crane Oil Purification 
can. Honan-Crane Oil Purification will 
remove even the most microscopic ab- 
rasive particles, it will remove sludges 
and it will allow you to maintain the 
neutralization number within the de- 
sired operating bracket. It does its work 
while the turbine is in operation and 
removes the contamination as fast as it 
is liberated by the operating turbine. 


1200 SIXT 


SUBSIDIARY OF HOUDAILLE-HERSHEY CORPORATION 


(74a) 


OBITUARIES 


Robert F Gifford, 56, whose career mp. 
braced a wide variety of engineering 4 ork 
in power-plant construction in Siberia and 
service with General Fire Extinguisher Co, 
Installation Engineering Co, Shaw-Perkins 
Mfg Co, Thermal Engrg Co, Stone & \Veb. 
ster Engrg Corp and E B Badger Co, died 
in Boston on Dec 2. He was a mechanical 
engineer graduate of Worcester Polyte. hinic 
Institute. 


Bernhard E Reske, 73, retired stationary 
engineer, died Novy 25 as a result of an 
automobile collision. He resided at Marsh. 


field, Mass. 


S R Bergman, 67, consulting engineer jp 
Thomson laboratory of General Electric's 


Lynn (Mass.) River Works, died Noy 25, 


Howard Gay, 51, secretary and cos! de. 
partment manager, Macwhyte Co, died 
Nov 23 at Kenosha, Wis. 


Henry Ellsworth Harris, who founded 
and was head of Harris Ice Machine Works 
in Portland, Ore., died Nov. 5. He was past 
president and charter member of National 
Assoc of Stationary Engineers and_ past 
vice-president of National Assoc of Re. 
frigeration Engineers, Oregon division. 


| Joseph L Vergilio, founder and owner of 
| J L Vergilio Co, Cleveland, died Oct 17. 


He was active in Cleveland Engrg Society 
and a member of American Institute of 
Electrical Engineers. 


Walter W Mohr, 48, member of engineer. 
ing staff of Edward Valve & Mfg Co for 24 
yr, died Nov 13 at St. Margaret’s Hospital, 
Hammond, Ind. 


J W Sullivan, 73, chairman of board, 
Skilsaw, Inc, died Oct 26 at his home in 
Evanston, Il. 


POWER’s History 


Power was founded in 1884 by E P 
Harris and H M Swetland. With it was 
incorporated Steam, which had _ been 
started by N Hawkins in Chicago two 
years earlier. 

In 1903 Power purchased and ab 
sorbed Science and Industry, which was 
a consolidation of a number of period: 
cals, namely, Home Study Magazine, 
Home Study for Machinists, Mechanics 
Magazine, Home Study for Building 
Trades, Building Trade’s Magazine, 
Home Study for Electrical Workers and 
Steam Electric Magazine. 

In 1908 Power absorbed The Engi 
neers Review, of Cleveland, and The 
Engineer, of Chicago, the latter bein 
a consolidation of The Safety Valve, 
Lord’s Power and Machinery Magazin, 
The Stationary Engineer, Steam Engi 
neering and The Mechanical Enginett. 
When The Engineer was purchased, tht 
name of the combined magazine W# 
Power and the Engineer. The title ¥# 
condensed to Power in 1911. Al! righ 
to the preceding titles reserved. 
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De ROTA-SIGHT FLOW ALARM 
riod: 
zit, gives positive protection against flow failure! 
§ 
Iding LIKE A TAUT SENTRY in the dark, this The Rota-Sight Alarm is cast in all 
a new flow alarm always stays on the metals in sizes from !4” to 6”. Without 
azint, alert. “Advance, Flow, and give the the alarm, it is an inexpensive, compact 
s and countersign!” If too low or too high, indicator of the true flow rate. 
wham goes the big bell or swiftly a The Rota-Sight and  Rota-Sight 
Keg solenoid valve moves to a new position. Alarm have been rapidly adopted by 
aie Your product and your equipment will the leaders in the process industries 
| The be surely and safely guarded by the and the equipment manufacturing Com- 
being Rota-Sight Flow Rate Alarm. panies for measuring coolants, “lube” 
Valve, It is made with a transparent, V- oils, chemical feeds, ete., to diesel 
: ported metering tube, and a metal engines, air compressors, turbines, fil- 
azine float which moves up or down in direct ters, furnaces, stills, heaters, reaction 
Engi response to flow rate changes only. The vessels, etc. It has answered their needs 
vinell float has a magnetic extension which for a positive, sure-fire flow rate indi- 
, h trips an external switch to operate the cator and alarm. 
od, the alarm circuit. It responds equally well The interesting details are given in: 
e was to flows of liquids or gases. Easily made Bulletin 92-B—write for it on your 
le wa explosion-proof. Company letterhead. 
rights 


FISCHER & PORTER CO. 


PA. 
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Valvoline was the first and 
only mineral oil adopted 
by George Corliss — the 
great steam engine builder. 
He discarded the old fixed 
oils and used Valvoline 
exclusively. 


and TODAY 


Men who build steam en- 
gines whose power and 
speed Corliss could never 
have imagined—still agree 
with his choice of the un- 
questioned BEST in steam 
cylinder oils ... 


The Finest 
“Lubricating Oils Since 1866 
Write for complete in- 
formation on Valvoline 
Turbine Oil, Diesel Oil, 
and Cutting Oil. 


VALVOLINE OIL COMPANY 
547 East Fifth Street - Cincinnati 2, Ohio 


New York - 
los Angeles - 


Atlanta - Detroit - Chicago 
Vancouver - Washington, D.C, 


HERE’S THE Zewer, 


WAY TO MAINTAIN 


CORRECT HUMIDITY 


What Armstrong 
humidification 
will do 
for you! 


Prevent drying out of ma- 
terial and prevent loss of 
weight and strength. 


Improve workability of ma- 
terials. 


Help reduce fire and ex- 
plosion hazard throughout 
control of static. 


healthful 


Provide more 
working conditions. 


WRITE FOR 
BULLETIN 
158 
Contains data on humidity, 
steam type humidification, 
charts, diagrams, pictures. 


Educational, informative. 
Write today. 


3 


SOLENOID: VALVES 


SILENCING 


CHAMBER 


Now you can have the benefits of controlled 
humidification easily and economically. Electrically 
operated Armstrong steam type humidifiers main- 
tain desired humidities within close limits. 

The first cost is low. One hundred dollars in- 
vested in the Model CK-2 buys humidification for 
as much as 40,000 cu. ft. of space. That’s complete 
with all accessories including sensitive Friez hu- 
midistat. Multiple installations meet any require- 
ments. Larger models also available. Installation 
cost is low. The humidifier connects into existing 
steam lines like a unit heater. The operating cost 
is low. Steam required for the Armstrong humidi- 
fier is available in most plants for less than $1.00 
per ton. There is an Armstrong representative 
near you. Let him give you complete information. 
Write today for his name. 


ARMSTRONG MACHINE WORKS 
12 Maple Street . Three Rivers, Michigan 
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Are you basing 
Power Plant Plans on a 
Coal that doesn't exist? 


Why not let KNOWN FACTS* | 


While your new power plant is in the “dream stage", make a thorough FUEL 
INVESTIGATION. 


The fuel study will reveal the coal which should be used as a basis for the 
design of new combustion equipment. If this study is not made first, it may 


develop that the coal you expect to use will soon be exhausted and actually 
WON'T EXIST for the full life of the plant. 


Equipment designs should be sufficiently liberal to permit the use of a wide 
range of coals so that the new plant will not be in a “strait-jacket” requiring 
specialty or premium coals with limited reserves. 


FACTS ABOUT 


FAIRMONT COAL satisfies the fundamental requirements of the fuel investi- 


FAIRMONT 
gation for most eastern markets, and is used as the design basis for many new 


LOW FUSION COAL 
and modernized steam plants. The “known facts" developed through the fuel 


study will be the guide for a modern plant which can burn the desired range of e 
coal quality available, and enable the purchase of the best value for the fuel 


dollar during the plant's life. 


We suggest that you consult the fuel engineers of the Fairmont Coal Bureau 
before proceeding further with your new power plant, or with the modernization 
of your existing equipment. You will be interested in the data contained in 


the Coal Reference Bulletins, which specialize in information not available from 
other sources. 


FAIRMONT COAL BUREAU 


CHANIN BUILDING 122 E. 42nd ST.. NEW YORK 17, N. Y. 


FAIRMONT COAL BUREAU, Chanin Bidg., 122 E. 42nd St., New York 17, N. Y. 


Kindly place me on 

MAIL your mailing list to re- 
ceive copies of "Coal 

cou PON Reference Bulletins’. It 


is understood these will 


TODAY be sent me FREE and 


without obligation. 
P.i. 1945 


. can be burned efficiently and 


economically in any equip- 
ment properly designed for 
its use. 


. it will be available for many 


ears to come because of its 
uge reserves. 


. it is available on three orig- 


inating railroads. 


. it usually represents ‘'the 


best value for the fuel dol- 
lar"’ for long-range planning. 
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For year in | Make Your Overhead 


and Valves SAFE And 
year out service | 


Easy to Reach--- 


FIRE-SCALE AND 
SOOT ERADICATOR 


Style Style “F” 


FLEXO JOINTS Eliminates Soot 


value and proven their ability to give a q _ | and F ir e-scale 


unsurpassed service year in and year 
out. Made for hard usage and lots 


=| without chipping 


ever flexible or swing joints are used = Control 


for conveying steam, compressed air, from or Sc r aping 


water, oil and other fluids you will 
find FLEXO JOINTS. Reasonable price the floor 


and extremely low maintenance cost " Val ou 
have placed them in large and small Wih the Bim for Velves 


Manual chipping of fire- 

eliminate danger an n es A 

4 styles—pipe sizes 14” to 3”. All 


pressures to 1250 ibs., superheated valves wherever they come econom- boiler heating surfaces 


i i . They fit an 
Write for Bulletin. valve. Let us tell you more ut them, 


Write today. labor, and ties up the unit. 
FLEXO SUPPLY COMPANY Inc. 


4224 Olive Str. St. Louis (8) Mo. BABBITT STEAM SPECIALTY CO. Simply feed Xzit into the 
In Canada: S$. A. ARMSTRONG, Ltd., — en fire-box while your boilers 

continue to operate, and all 
accumulated fire-scale and 
soot will be reduced chem- 


pated by natural draft or 


THE COAL YOU WASTE bowins. without chipping 


or scraping. 


It is not only unpatriotic to use more coal than you need—and deprive others . ‘ . 
of necessary fuel—but wasted coal costs you money. It is a fact that FREDERICK Xzit stops sparking and ex- 


Industrial Stokers have saved users hundreds of tons of coal in a single year. tinguishes stack fires instant- 
The fully active grate surface 


ae ly. Periodic use keeps heat- 
Continuous speed type trans- ' ; Hopper and 


mission SE Bin Feed ing surfaces clean, saving 


Completely enclosed windboxes le to 850 Ib. per fuel and reducing mainte 


and mechanism nance. 
features,* give maximum combustion = : aft ey Xzit is being used in all types 


efficiency with minimum service and 


maintenance—and result in lowered : of stationary power plants 
ae ea | and on board American and 
* Our new Stoker catalog enumer- 


ates additional reasons why you x aie 5 . Allied merchant and naval 
should use FREDERICK Stokers. Send vessels. 


for it now . .. no obligation. 


Write for demonstration in 


ALSO KEEP IN MIND—For over 25 years FREDERICK has been making your plant 


fine Centrifugal Pumps, guaranteed to meet the operating conditions 
for which they are sold. Write for full information. 


IRON & STEELCO. 
Frederick, Maryland 


STOKER SPECIALISTS SINCE 1918 


| | 
| 
| | 
| \ 
| 
1031 Clinton St: Hoboken, 
| POWER © Jarusy, 
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V«S DRIVE 
CONTROLS COAL FEED 


HE AMOUNT OF COAL fed into each of six 
14-ton-per-hour mills in this power company instal- 
lation is controlled by a Reliance V*S Drive,—a system of 
D-c. Motor and control unit, operating directly from the 
A-c. power lines. No auxiliary D-c. circuits are necessary. 


The speed of the motor, which drives a rotary feeder, is 
increased or decreased according to the output of the 
VxS control unit which, in turn, is regulated by the steam 
pressure in the boiler. Since the output of each, boiler is 
determined by the amount of coal coming from the mills, 
the V*S Drive plays an important part in helping to 
maintain steam pressure at the desired constant level. 
The system is giving highly satisfactory results and 
requires a minimum of attention. 


“Reliance V*S” is an all-electric, adjustable-speed drive 
for A-c. circuits, through which a wide variety of oper- 
ations can be controlled electrically. It has proved its 
efficiency and reliability in numerous installations. If 
you would like to know more about its possibilities, 
we suggest calling in a Reliance Application Engineer. 


RELIANCE ELECTRIC & ENGINEERING CO. 
1068 Ivanhoe Road +: Cleveland 10, Ohio 


Birmingham ® Boston * Buffalo * Chicago ® Cincinnati * Detroit * Greenville (S.C.) © Houston 
Kala * Los Angeles* Minneapolis * New York® Philadelphia ® Pittsburgh * Portland (Ore.) 
St. Louis * San Francisco * Syracuse * Washington, D.C. © and other principal cities 


Each of the 14-ton-per-hour mills (upper 


photo) serves one 500,000 pound-per-hour AC = 
boiler. Amount of coal fed into each mill, 
and thence to its boiler, is regulated by a 


Reliance V*S Drive unit, three of which 
are shown in above illustrations. 
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HERCULES 
Copper 
FLOATS 


TO STAND UP! | i ALMETIOS. 3 
SELF-LUBRICATING 
Every Hercules Float carries our guaran- 
tee to stand up under 350 Ibs. working 
pressure and 500 degrees temperature. 


Fabricated of seamless copper under our 
spinning peocess. Floats 

uniform in thickness and high in 
strength. 


You can depend on Hercules for floats— 
in standard shapes up to 10 in; and in 
special types to your specifications— 
to give long, dependable, economical 
service. 

Insure care-free maintenance of water 
and other equipment specifying 
“HERCULES.”’ 


HERCULES FLOAT WORKS 


200 Franklin St, 


Twisted or Braided 
.. equally effective 


When you buy PALMETTO... or any of the other 
Greene, Tweed Packings, whether in twisted form for 
valve stems, or braided for rods and shafts ... you can 
be SURE of a stuffing box seal that will be effective 
with least “pull-up” on the gland. 


This is because of the many advantageous features 
of these packings . . . their correct shape and size, 
their high quality yarns, their special lubricants, se- 
lected for specific services, and their self-lubricating 
qualities which keep them soft and pliable for long 
periods. 


AS ee uy Write for descriptive literature on these distinctive 
/ 
services is distinguished 


There ore only GREENE, TWEED & CO. 
vorting Bronx Blvd. at 238th St., New York, 66, N. Y. 


which are in complete 


hydraulic and rotational 
bolance ond vhich pros Plants, New York, N. Y. and North Wales, Pa. 


_pel the oil without pulsa- a 
tion, like a piston moving forqord 
‘There are no valves, no gears, no cams and now 

| reciprocating parts. The one packing is: yndetaem 
suction pressure only and is easily 


of water, al 

PALCO for water. PELRO for eils. CUTNO for alka 
as f SUPERCUTNO (blue asbestos) for acids. KLERO for foods. 
/MO Pump DIVISION 


Self- Lubricating PACKINGS 
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‘THAT CAN BE 
IMPORTANT 


MIDWEST “STANDARD” MID 


BUTT- WELDING ELBOW 


Before you select welding elbows to use on any given 
piping job, it will be worth your while to consider the 
relative values of the two elbows shown. On some 
jobs the correct selection can mean a real saving of 
time and money. Only Midwest offers you the choice of 
either type elbow . . . and there is no difference in price. 


The “American Standard” elbow has a center-to-cnd 
dimension equal to one and one-half times the nominal 
pipe size. The Midwest “Long Tangent” elbow has 
a center-to-end dimension of one and three-quarters 
times the nominal pipe size; it has tangents (straight 
ends) equal to one-fourth of the nominal pipe size. 


These long tangents make it possible for pipe and fitting 


MIDWEST 


WELDING FITTINGS IMPROVE PIPING © 


DESIGN AND REDUCE COSTS 
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ST “LONG TANGENT” 
BUTT-WELDING ELBOW 


offers THIS CHOICE 


to be lined up more quickly and accurately. Less pipe 
is required, a short nipple and an extra circumferential 
weld are frequently eliminated, and slip-on welding 
flanges are more easily used. 


Both elbows have all advantages of the unique Midwest 
manufacturing process: final working of the metal in 
compression (which means exceptional dimensional 
accuracy and uniformity), stress relieving, exact included 
angle, true circular section and uniform wall thickness. 


PIPING & SUPPLY COMPANY, INC. 


Main Office: 1450 South Second $+., St. Louis 4, Mo. 


Sales Offices: New York—(Eastern Division) 30 Church Street 


Chicago—-645 Marquette Bldg, Los Angeles—-520 Anderson Street 
Houston—-229 Sheil Bidg. © Tulsa-—533 Mayo Bldg. ¢ Sovth Beston— 
426 First Si. ¢ Atlanta—Red Rock Bidg. Distributors in Many Cities 


¥ 
; 
.... and ONLY TD) SS) 
é 
er 
or 
in 
ve 
es 
ze, 
ng 
ng 
ve 
213 


MORE POWER for Tube Cleaning 
means MORE POWER for production 


Roto Tube Cleaners can help you main- minimum of down time now, when 
tain maximum performance and effi- maintenance crews are undermanned, 
ciency of your tubular equipment with it will be to your advantage to put 
minimum expenditure of time and labor. Roto Tube Cleaners to work in your 


Designed with plenty of power for plant without delay. 
the toughest jobs. Roto cleans tubes Full details on request. | 7 AD u 
quickly and thoroughly. With the Roto ; . VANTA ES 
Air Valve, no helper is re- ° ° 
quired because control is right at the _. wm 

Because you need to keep your plant =e fired boilers eee 


in operation at top efficiency with a 


They may be installed in practically al) 
types of pulverized coal burners, with 
these seven important advantages: 


@ They worm up ccld furnaces 


@ They ignite pulverized coal—safely 


@ They assure continuous operation 
in case coal system fails 


They provide efficient and safe 
operation on bank and at low loads 


They respond almost instantly to 
sudden load changes 


They permit cperation with oil or 
coal— whichever is available and 
lowest in cost per BTU. 


| 


Division of Elliott Company a 

145 Sussex Ave. Newark, N. J. The foregoing are only a few of the reasons 
why Enco oil-burners have been bought 
by a long list of leading industrial firms. 
Details of how Enco oil-burners can be 
adapted to your present pulverized coal 
burners will be gladly supplied — without! 
obligation. Write The Engineer Company. 
75 West St., New York, N. Y. 


SAY 


Combination coal 
and oil burner 
(Steam or air 
stomizing type) 


5 sizes for small industrial 
usage. 9.9 to 30 H.P. Conveniently 
compact, yet easily accessible. Low 
in cost — economical to operate. 


X Combination coal and oil burner 
75 Years Boilermakers ag e _ (Mechanical atomizing type) 


KEWANEE BOILER 
CORPORATION 


Devuioe ot American & Standard Savitarg 


SCOTTIE JR BeLeR 
write Department 99-K1 | 
POWER January, 


| should see this this picture 


_ as bellows are, words often 
fail to show the limitless design 
possibilities inherent in these versatile 
metal diaphragms. Too often many 
enzineers have assumed that bellows 
only had application in a few fields, 
when actually they have been success- 
fully applied to scores of designs in 
dozens of different industries. 

“The Story of Metal Bellows” is an 
interesting and informative sound film, 
vividly showing the basic application 
characteristic of a Sylphon Bellows. It 


ns shows just how a bellows converts pres- 
ht sure and temperature changes into 
‘a controlled mechanical movement, and 
al demonstrates graphically how this move- 
ut oe ment is harnessed to perform innumer- 


able tasks. 
7 7 
This picture is one of the most thought- 
provoking industrial films ever produced. 
We are sure your organization will find 


1. A specially designed hydraulic machine forms metal bellows 
from one-piece tubes. 


2. Fundamental applications of bellows are shown in anima- it stimulating. Let us know when it will 

i tion... may suggest how you can protitably employ be convenient to have this 28-minute 

Sylphon bellows. sound film shown to your group, at no 

m 3. This portion of the film explains the operating principle of cost to you. 16 MM or 35 MM film 
“ various types of temperature controls. available. 


POLTONES YEP HON. COU. 4 
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- 
C. H. WHEELER 


OF PHILADELPHIA 
BRICKWORK TOGETHER | 


Use ADAMANT for strong, gas-tight 
joints that will not shake loose from 
vibration and will effectively resist the > 
abrasive action of dust laden gases... F 
e for strong, thin joints that are as stron 

as the brick they bond. Longer life of | | 
furnace linings means savings in mainte- | 
nance costs. 


“Its Strength Increases as 
Temperature Rises” 


bonding strength of 
800 pounds per square 
Inch at room temper- 
ature and 1270 pounds 


STEAM CONDENSERS 


AIR EJECTORS 


MECHANICAL DRAFT 


COOLING TOWER 


onger. 
further details. 


DECK MACHINERY 


C. H. WHEELER 
MANUFACTURING CO. 


19th St. & Lehigh Ave. 
Philadelphia 32, Pa. 


7845.5 St., Phi Iphia 47, Pa. 
in Canada, Canadian Botfield Refractories Co. 
Ltd., 172 Eastern Avenue, Toronto 


New 


ASH HANDLING METHOD offers 
3 IMPORTANT ADVANTAGES 


WANS 


AAS AMS 


In the Beaumont “Vac-Veyor” pneumatic ash handling system the 
exhauster, receiver, separator and air washer are combined as one 
unit. Operating advantages include: (1) All ash delivered into the 
silo, none into the air. (2) Ash delivered dry. No freezing or packing 
in silo. (3) Continuous operation, with low steam consumption. 
What are your ash handling problems? Send today for literature. 


BEAUMONT BIRCH COMPANY 


1505 RACE STREET PHILADELPHIA, PA. 
DESIGNERS « MANUFACTURERS e ERECTORS OF COAL AND ASH HANDLING SYSTEMS 


| 
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LONG RANGE COMPARATOR 


This outfit gives you all the facili- 
ties for determining pH as an aid 
to increasing the efficiency of your 
power producing equipment by pre- 
venting deterioration of boiler and 
pipes, etc. Includes comparator 
base and any 3 color standard slides 
of durable non-warping plastic, and 
all necessary accessories. Compact 
carrying case will hold 6 extra 
slides, within the range pH 0.2 to 
13.6. 


Price, complete with any 3 slides 
F. O. B. Baltimore. Extra slides, each. .$8.00 


DALITE pH Comparator 


Just the outfit for all routine test- 
ing. A completely self-contained 
unit for immediate use night or 
day. Neat wooden carrying case 
contains model T-O comparator 
base (which sits on shelf in front 
of dalite glass) special bulb, any 
3 to 8 color standard slides, and 
all accessories. Absolutely accurate, 
for all Taylor liquid color stand- 
ards carry an UNLIMITED GUAR- 
ANTEE against fading. 


Dalite pH Slide Comparator, com with 3 
color standard slides.$50.50 F.O.B, Baltimore 


See your dealer or write for Free Booklet: 


pH and Chiorine Control" 


TAYLOR 


+ TORK B RODGERS FORGE ROS. BALTR 4. MD 
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PUMP AND MOTOR 
BALANCED 
INA 
SINGLE 
UNIT 


... for quiet operation, efficient service, long life 


When you buy a Worth- — distortion . . . therefore longer life at _ ble. For complete details of Monobloc’s 

ington Monobloccentrifugal —_ lower cost. other exclusive features and operating 

pump for water supply, Please don’t misunderstand us. We _ benefits, write us or telephone your 
boiler feed, circulation or don’t tailor-make your Monobloc for nearest district office or authorized 

one of its many other functions, you —-you. That wasalldoneinadvancewhen _ dealer for Bulletin W321-B14. 

don’t get just a pump hooked up toa Worthington became the first manu- 


conventional motor. facturer to build a complete line of 

No sir! And here’s why. We start electric-driven centrifugal pumps of the 180 pages of vital facts 
with a rigid support. On one end we Monobloc design that are truly bal- about centrifugal, pow- 
mount the correct Worthington centrif- | anced units— planned and mated on the er, rotary and steam 
ugal pump to do your job just right. drawing board. te ee 
On the other end—in perfect balance Monobloc pumps range in capacities eh esr ase 
—we mount the correct motortomake from 10 to 1600 gallons per minute... 

your pump do its best work. in heads from 15 to ‘500 feet... in er ati 

Here are the advantages: alignment § motor horsepower from ¥ to 60. First 
is perfect and permanent . . . no shaft 


cost is low .. . maintenance is negligi- 


WORTHINGTON PUMP AND MACHINERY CORPORATION, HARRISON, N. 3. 


\ 
and \ Centrifuga? Rotary Steam & Power Vertical & Horizontal Liquid Variable Speed Multi- 
Pumps Pumps Pumps Compressors Meters Drives V-Drives 


@ 


Standard Products Division 
Worthington Pump and Machinery Corporation 
3 Harrison, N. J. 
ql Please send me complete Standard Industrial Products Catalog 
BEHIND THE NAME including information on Monobloc Centrifugal Pumps. ’ 


Firm memete 


NGTON 


hes 


Z 
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INDUSTRIAL 
VACUUM CLEANER 


DUST DANGER 


QUICKLY cleans walls, floors, line shafting, 
pipes, overhead beams, etc. Reduces 
health and fire hazards. Improves working 
conditions and morale. Cuts waste. Sal- 
vages valuable scrap. Increases efficiency. 

A real one-man unit. Weighs only 40 Ibs. | 


H_P. universal motor. 49” watertift, 175 c.f.m. 
Removes dust, chips, lint, etc. Does a thorough 


VANE TYPE 
PATENTED CONSTRUCTION 


At high or low speeds . . . whether creating a 28" vacuum 
or developing extremely high pressures . . . the vanes of 
EDCO Pumps maintain effective spanning position without 
springs or centrifugal action. 


Fuel transfer pumps, coolant pumps and motor-driven 
assemblies. Furnished in capacities from 2 GPH up, in any 
required corrosion-resisting material. Operates silently at all 
speeds. Minimum maintenance required. Used for fuel oils 
and other fluids of any specific gravity. 


cleaning job. Attachments for cleaning every- 


thing. FOR COMPLETE DATA ... write today. Ask for Bulletin 


Convertible into Blower for blowing dust and 
dirt out of motors, generators and hard-to- 936. 
reach places. Adaptable for spraying paint and 


| EDDINGTON METAL SPECIALTY CO. 


P. O. Box K Eddington, Pa. 


OFFIN-Steam Turbine POWER HANDBOOK 


ENTRIFUGAL PUMPS 
adnate ii 96 pages (parts 1 & 2 combined), 50 cents, postpaid 
eral high pressure service 
If convenient, cash with small orders will save red 


tape of billing. Address all orders to POWER, 330 
West 42 St., New York 18, N. Y. 


See previous issue 
for details 


Addressed to practical power men, and written by Phil Swain, 
Editor of Power, the Power Handbook gives basic engineering 
data and figuring methods in simplest possible form—mostly plain 
arithmetic any grammar-school graduate can follow. Here are 
chapter headings: 


Weights & Measures Feedwater Chemistry 
Practical Mathematics 
Mathematical Tables 


Fuels & Combustion 
Siete & Mechen! Steam Generation 
echanics echanisms 
PART 1 Mechanics of Materials PART 2 Turbines & Engines 
Fundamentals of Heat Diesels, Gas Engines 


(Dec. Power, Steam Tables Simplified (Feb. Power, 
1943) Practica! Electricity 1944) 


i i Refri ion F 
THE J. S. COFFIN, JR., Co. Take — 


ENGLEWOOD, N. J. | Air Conditioning 


Compressors & Fans 
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SAFETY SWITCHES WITH “‘CLAMPMATIC’ CONTACTS 


There are many valuable plus features in 
BullDog Safety Switches, but none of them 
increases the price you pay. 

There is the exclusive Vacu-Break prin- 
ciple of arc suffocation . . . the Clampmatic 
feature which assures “on” contacts as 
tight as a bolted connection . . . and the 


distinguished style of cabinets which 


ELECTRIC PR 


BOX 177, R. PK. ANNEX, DETROIT 32, MICHIGAN 
In Canada: BullDog Electric Products, Ltd., Toronto 
Field Engineering Offices in All Principal Cities 
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combine modern beauty with extra utility. 

Such advantages, backed by the Bull- 
Dog reputation for invariably fine work- 
manship, account for the fact that a 
majority of buyers who insist on the best 
are among BullDog’s customers. 

Capacities from 30 Amp. to 1200 Amp., 
2, 3 and 4 Poles, 575 Volts and less. 


Buy More War Bonds 


MPANY Also Manufacturers of 
SaftoFuse Panelboards — Switchboards — Circuit 
Master Breakers—BUStribution Duct, for “plug-in” 
power—Universal Trol-E-Duct, for flexible lighting 
— Industrial Trol-E-Duct, for movable “loads.” 
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‘ 

‘Man 


Whatever your piping problem may be, Navco is in position to 
help you. The knowledge which we have gained in the past thirty- 
five years has not been confined to design and fabrication alone. 
It includes a wide field of experience in erecting and testing 
Piping Systems for every service. 


NATIONAL VALVE & MANUFACTURING CO. 
PITTSBURGH, PA. 


j 
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3. An architect wonders ..« 


e A professional man inquires ... 


x i 


G, A department store manager asks.. 


Does ONS still make 


Certainly! We've never been owt of the 
elevator business, al:-hough our engineer- 
ing and manufacturing facilities have 
been working 100% for the Armed 
Services. 

It is true that we have manufactured 
vast quantities of parts for guns, ships 
and aircraft for the Army, Navy and 
Air Corps but, because vertical transpor- 
tation is essential in the production and 
handling of munitions of war and in the 
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operation of aircraft carriers, we have 
continued to produce a large volume of 
passenger, freight and special purpose 
elevators. 

We have been too busy producing 
war goods to say much about the future 
— but 

Now — representatives in our 244 of- 
fices are ready and waiting to work with 
architects, engineers, and owners in the 
preparation of surveys, plans and esti- 


mates on new elevator installations or 
the modernization, repair or maintenance 
of existing facilities. 

Your action now will expedite future 
deliveries. Production will begin as soon 
as material and labor are no longer re- 
quired for war goods. 


9, A business man asks... 2 | 
V \ ELEVATOR” 
COMPANY: 
BRANCH OFFICES 1 
ALL PRINCIPAL, CITIES. 
221 


Unibestos, being sectional for vir- 
tually all size pipes, greatly simpli- 
fies the application of insulation to 
bends and elbows. You simply 
mitre sectional Unibestos to fit—the 
fibrous nature of the material used 
in Unibestos (amosite) makes for a 
more perfect seal; eliminates much 
of the need for filling in with plastic 
—requires only a surface applica- 
tion to finish it off in a neat, clean 
and efficient job. 


UNION ASBESTOS 
MEANS PROGRESS IN INSULATION 
AND RUBBER CO. 


spatbiidititaateas PLANTS: 1821 $. 54th Ave., CICERO, ILL. © PATERSON, N. J. © BLUE ISLAND, Ill 
UNION ASBESTOS AND RUBBER CO OFFICES: CHICAGO © CICERO, ILL. © NEW YORK © SAN FRANCISCO © PATERSON, WJ 
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That was the water supply problem at Uxbridge 
Worsted Co., Inc., Uxbridge, Mass., successful operators 
of a dozen or more plants with an enviable reputation 
in the woolen and worsted field. 


Water supply to the washers and kettles at the mills 
depended entirely upon gravity feed from the dam head. 
The supply was slow and inadequate. 


Warren engineers were called into the picture — 
and three Warren horizontal, double-suction booster 
pumps were installed. Result: production on washers 
and kettles was boosted threefold. 


Also used at Uxbridge Worsted Co., Inc., for boiler- 
feed and other services, are Warren reciprocating and 
two-stage turbine-driven centrifugal pumps. 


If there is a pumping problem troubling 
you, turn it over to Warren engineers. 


a 
: 
One of three Warren 
Pumps on booster 
service at Uxbridge 
A 
3 
\ 
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@ Hidden Hazards . . . sponsored by 
Uncle Sam...are showing up in many waters 
with devastating results for the enemy. 
Hidden Hazards...sponsored by Objection- 
able Dissolved Minerals or Chemical Insta- 
bility... are showing up in many water 
supplies with just as devastating results for 
plant equipment and manufacturing processes. 
In the latter case action is far from spectac- 
ular... that’s why the Hazards are Hidden 
... but, in either case ... the end results are 
the same. 
Water that is conditioned to remove objec- 
tionable minerals, hardness, corrosion, oil, 


suspended matter, etc. will protect your 
production schedules, safeguard irreplaceable 
power plant equipment, save precious fuel 
and reduce labor costs. 


The power plant, so vital to the war effort, 
can have the protection of Infilco equipment 
for boiler or evaporator feedwater treatment, 
cooling water conditioning, condensate oil 
removal, steam purification, etc....as well as 
Infilco chemical feeders and trade waste treat- 
ing equipment. You are invited to make use 
of Infilco’s 49 years’ experience in these allied 
fields. Call on our Engineering Staff. There is 
no obligation. 


InN FiLo 


INCORPORATED 


325 W. 25TH PLACE, CHICAGO 16, ILL. 


ACCELATOR SOFTENERS - 
WATER FILTERS 


LIME-SODA SOFTENERS 


CHEMICAL FEEDERS 
CLARIFIERS 
CONDENSATE FILTERS + STEAM PURIFIERS + HOT-FLOW SOFTENERS 
ZEOLITE SOFTENERS 


PROPORTIONERS — 
COOLING WATER CONDITIONERS 


CATEXERS 


| 
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‘HOLD THAT LINE! 


Badger Expansion Joint installations on 
Houdry Unit of Sun Oil Company plant, 


SeLect the right Badger Self-equalizing Corrugated 
Expansion Joint for the line’s length and maximum tem- 
perature, and DIRECTED FLEXING will keep the joint 
functioning long and efficiently. 

Directed Flexing, through the combination of ALL- 
CURVE corrugations and ALL-CURVE equalizing rings, 
is exclusive in Badger Joints. 

First, because of their ALL-CURVE design, the corru- 
gations in Badger Joints are less subject to localized stresses 
than corrugations having straight sides and “junctions.” 
| Secondly, flexing is directed and progressively con- 

trolled by correspondingly shaped Badger ALL-CURVE 
Equalizing Rings. These rings do two jobs: They help to 
distribute the stresses evenly over the whole contour of 
each corrugation and also evenly among the corrugations. 
_ Packless and Compact. Being formed from a single 
piece of tubing — by a special Badger process that does not 


appreciably thin or otherwise weaken the metal — these 
superior expansion joints require no packing. Therefore 
they require no packing maintenance. They also save man- 
hole expense in underground installations. Being compact, 
they waste no space — take up no more room than a com- 


parable flanged fitting. 


Badger Self-equalizing Corrugated Expansion Joints 
are made in copper for normal pressures and temperatures ; 
in stainless steel for higher requirements — and where cor- 
rosion is a problem; with single and multiple corrugations 
— to take care of traverses ranging from a fraction of an 
inch upward. Also made in Non-equalizing type for pres- 
sures and traverses that do not require the added protection 
of equalizing rings. 


FREE BULLETINS: No. 100 for Self-equalizing; No. 200 for Non-equalizing. 


E. B. BADGER & SONS CO. « 75 Pitts Street, Boston 14, Mass. 
AGENTS IN PRINCIPAL CITIES 


IF IT’S BADGER-MADE IT’S GOT SOMETHING! 


B | r Packless Corrugated Expansion Joints 
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Power plant expansion and modernization pro- 
grams which have been deferred because of 
wartime needs for Diesel engines should now 
be given consideration. Power users with com- 
pleted plans will be among the first to get 
advantage of early deliveries. Nordberg Diesels 


have proved their dependable performance in 


| Let a Nordberg engineer war and will continue fo do so in time of peace. 
survey your power prob- 


lem. Engi be f 
hed MWORDBERG MFG. CO. 


6000 K. W. in single units. MILWAUKEE 7, WISCONSIN 


POWER January 


MACHINERY 
2 
DIESEL ENGINES i 


THEY COULDN'T RISK A DELAY! \@/ 


Prominent oil refinery selected EC&M | 
2300 volt Starters and mounted them 
on between power 


1. Single, quick-break, double-throw 
contactor operated by a single 
magnet. 


2. Two liberally-rated auto-trans- 
formers marked T) and T2. 


3. Potential transformer (marked 
PT) for.220 volt push button circuit. 


4. Current limit relay trips mechan- 
ical latch to transfer from reduced 
to full voltage. 


5. Variable reactor on top of 
mechanism permits quick change of 
transition-setting, when desired. 


6. Continuous torque acceleration. 
7. High torque efficiency in starting. 


8. Adjustable, magnetic type over- 
load relays, arranged for magnetic 
reset from push button. 


4 


wind 


Note clean-cut design of this reduced voltage 
starter mechanism for 2300 volt motors. 


@ In many plants, managements have come to 
know that EC&M Unit Starters are a valuable ally for 
their 2300 volt motor starting requirements. Com- 
plete enclosure of all high voltage parts not only 
provides a shock-proof installation but reduces 
time and material in installation. With the mechanism 
totally oil-immersed, operating parts are always 
lubricated and also protected from corrosion. Push 
button operation brings the motor up to speed with 
greater skill than human hands could do it, What 
could be safer—more reliable! 


Ask for Bulletin 1047-C 


“THE ELECTRIC CONTROLLER & MFG. C0. 


_ 2698 E. 79th ST. | CLEVELAND 4, OHIO 
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Lummus heat exchangers — purchased for war 
emergency power plant and central station use 
during critical metal shortages — should now be 
reviewed for full heat transfer efficiency. In many 
instances tube bundles of substitute materials 
may now be replaced with bundles fabricated of 
metals that will increase operating performance. 
Furthermore, now is the opportune time to install 
additional heat exchangers which were necessarily 
omitted from plant design due to wartime restric- 
tions. 

Lummus engineering service is available for mak- 
ing such a review and for the study of specific metal 
replacement problems and the modernization of 
power plants to meet post war requirements. For 
further information write to: 


replace ‘critical 


LUMMUS 
POWER PLANT 
EQUIPMENT 


SURFACE CONDENSERS 
STEAM JET AIR EJECTORS 
BLEEDER HEATERS 


BOILER BLOWDOWN HEAT 
EXCHANGERS 


EVAPORATORS 
FUEL OIL HEATERS 
LUBRICATING OIL COOLERS 


THE LUMMUS COMPANY, 420 LEXINGTON AVE., NEW YORK 17, N.Y. 
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NEXT 


USE 
GARLOCK'! 


GARLOCK GUARDIAN GASKETS 
are Rugged, Resilient, Reliable = 


These semi-metallic gaskets are 
specially designed for joints subject 
to expansion and contraction with 
changing temperatures. The easy 
compression and instantaneous re- ’ 
bound also keep joints tight in equip- 
ment that vibrates. 
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Standardize 


GARLOCK for 
Dependability! 


Pack up your troubles by using Garlock Packings, 
Gaskets and Oil Seals. They give dependable per- 
formance because they are produced in our own plant 
and are quality-controlled from raw material to 
finished product. 

THE GARLOCK PACKING COMPANY 

PALMYRA, NEW YORK 
In Canada: The Garlock Packing Company 
of Canada Limited, Montreal, Que. 
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Oxy-acetylene flame-priming of steel, to remove 
loose seale, rust, and moisture before painting. re- 
quires less time than former methods. When the 
oxy-acetylene flame sweeps over the steel, the in- 
tense heat causes scale to expand and pop loose, 
and thoroughly dries the surface. Loosened foreign 
material can then be swept free with a wire brush. 
The surface is then clean, dry, and warm—ready for 
painting even in cold, humid, or fouled atmos- 
pheres. Because flame-primed surfaces can be 
painted satisfactorily under these conditions, it is 
possible to schedule painting at night and under 
weather conditions ordinarily considered unfavor- 


able. Paint applied to warm surfaces dries quickly, 


Maritime “M" Awarp 
FOR OUTSTANDING 
PRODUCTION ACHIEVEMENT 


Saves Time! Saves Paint! 


thus decreasing its permeability to moisture. 
Since the steel is still warm from the oxy-acety- 
lene flame when the paint is applied, the fluidity 
of the paint increases so that a better bond is 
obtained, and less paint is needed than for ap- 
plication on a cold surface. In addition, heat 
prolongs the life of the paint by giving it a low- 
temperature bake on the dehydrated surface. 
The flame-priming process is easy to learn and 
easy to use, and requires only a small amount of 
equipment. For more complete information about 
flame-priming, get in touch with your nearest 
Linde representative. If you prefer, write for the 


booklet, “Flame-Priming,” Form 5322A. 


THe Linpe Arr Propucrts COMPANY 
Unit of Union Carbide and Carbon Corporation 
30 t2nd St.. New York 17. N. Y. Offices in Other Principal Cities 


In Canada: Dominion Oxygen Company, Limited,Toronto 


XWELD, PUROX, PREST-O-WELD, UNIONMELT APPARATUS _ 
OXWELD AND UNIONMELT SUPPLIES | 


The words “Linde ™ 


“Oxweld,” “Prest-O-Lite,” *Prest-O-Weld “Purox,” “Union,” 


and “Unionmelt”’ are trade-marks of Union Carbide and Carbon Corporation or its Units. 
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“PRIMITIVE” 


signifies 
‘without benefit of Steel’’ 


Au his life the Oriental peasant works 


ankle deep in water. If imagination stirs his 
primitive soul, he may dream of an easier way to 
water his rice paddy than by endlessly climbing 
the paddles of a wooden wheel to lift water from 
the canal. 

He has never heard of anything so easy, so 
luxurious as the water systems that serve American 
farmers--built of steel pipe, steel pumps, steel 
tanks--which automatically bring plenty of clean, 
pure water for crops, livestock and all family needs. 

Most of us can remember when even the Ameri- 
can farmer's lot was little better than that of the 
Oriental peasant. That was before steel was 
plentiful--before manufacturers like Youngstown 
had devised efficient, economical methods to pro- 
duce pipe, plates, sheets, bars, rods and wire for 
yi" the fabrication of farm implements, tractors, trucks, 
Af == automobiles, cribs, fencing, home equipment and 
the hundreds of other steel products that have 

freed the American farmer and his wife from much 
of their drudgery. 

Without steel, America would revert to the 
primitive ways of our ancestors and of the world’s 
“backward” countries. Fortunately, America has 
steel enough--steel to win the war now, and then 
to advance our civilization to new heights and 
guard it in lasting peace. 


YOUNGSTOWN 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 


YOUNGSTOWN, OHIO 

Manufacturers of 

CARBON - ALLOY AND YOLOY STEELS 

‘Pipe and Tubular Products-Sheets-Plates-Conduit- 

- Electrolytic Tin Plate-Coke Tin Plate-Rods-Wire- 
Nails - Tie Plates and Spikes - Alloy and Yoloy Steels. 


AG 
F 
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for High-Pressure ‘Flanged Joints 


Seal is made and kept by spiral-wound, 
stainless-steel gasket which automatically 
expands and contracts with variations in 
termperature and pressure. 


I. D. of gasket is clear of orifice at all points, 
offering no impediment in line. 


Correct bonding load assured by surround- 
ing solid-metal ring which serves as a thick- 
ness gauge for gasket when joint is made up. 


Fit of surrounding ring, allows inner mem- 
ber to expand under compression. 


Correct position assured by O. D. of guage- 
ring which fits inside the bolts. 


Construction of each spiral-wound member is gov- 
erned by design of fittings and by the required bond- 
ing load for working pressure and temperature. 


Gauge-ring saves installation time. Gasket is cor- 
rectly installed when flanges are brought down to 
oo the ring in making up joint. 


The combination of tight joints and time saving has been the cause of the wide 
use of Flexitallic C-G gaskets for marine service. The gasket is constructed for 
pipe lines that weave and twist with the ship, for lines that vibrate, that expand 
and contract with temperature changes. Choice of C-G’s contemplates shake- 
down cruises without leaks, long service at sea with joints tight, sudden demands 
for full steam followed by full response because the joints hold. Choice of C-G's 
also contemplates ease of joint make-up, the saving of 


10 many precious man-hours in pipe fabrication and erection. 
_ Reg. U.S, Pat. Office 
Representatives in Principal Cities 


FLEXITALLIC GASKET CO., 8th and Bailey Streets, Camden, N. J. 


Originators of Wound Construction 
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Diagrammatic section of a C-G 
Gasket with typical Raised Face 
fittings showing the flanges 
compressed to the thickness of 
the solid metal member. 
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| These gaskets have led the “ 
way in these Wo? years making 
tight, lasting seals and in sav- ee eS 
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RESISTS HEAT 


FUMES 

“ MOISTURE 

=WON'T BAKE BRITTLE 
Eq DE-CENTER 

OPERATING CONDITIONS 4 §& BLOOM 

“ BURN 

“ ROT 


Rockbestos A.V.C. Power Cable, at left,: 
and similarly insulated Motor Lead Cable 
(National Electrical Code, Type AVA) has 
a maximum operating temperature rating: of 
110° C. (230° F.) and this permanently in- 
sulated construction: 

1 A tough, rugged asbestos braid, resistant 
to heat, flame, moisture, oil, grease and 
corrosive fumes. 


2 Outer felted asbestos wall, impregnated ——— 
with heat, flame and moisture resistant com- 
pounds, serves as an effective barrier against 

high ambient temperatures and flame. 

3 Lubricated varnished cambric for high 
dielectric strength and added moisture-—— 
resistance, protected from heat, flame and 
oxidation between two felted asbestos walls. 

4 Felted asbestos insulation, also impreg- 

nated with heat, flame and moisture resisting — ee 
compounds, withstands conductor heating 
overloads and won't dry out, bake brittle or 

burn. 


Here’s the wire you want for all those well-known 
trouble-spots such as soaking pits, forging presses, 
steam tunnels, lehrs, kilns and hot strip mills— 
because it’s designed especially for operation under 
unusually severe conditions—with insulation that 
will stand up through years of trouble-free service. 

Rockbestos A.V.C. has a permanent basic insula- 
tion of impregnated asbestos which will withstand 
temperatures up to 230° F. without baking or 
cracking. It is also resistant to flame, moisture, oil, 
grease and corrosive fumes and won’t rot, bloom, 
flow, swell or de-center. 


5 The conductor is perfectly and perma- 
nently centered in helically applied insula- ~~ 
tion. 


One of 122 different wires and cables developed 
for severe operating conditions by Rockbestos. 


d 


Decide now to eliminate expensive wire-failures 
and equipment shut-downs. You'll find a suitable 


ROCKBESTOS A.V.C. 600 VOLT SWITCHBOARD WIRE i ; 
) atten ne wire for every hot-spot location among the 122 stand 
Sizes No. 18 to No. 4/0 AWG with ished cambric . 7 The ; 


inquiring, please furnish CMP allotment symbol and 
certification. For samples and complete information, 


Combine fire insurance and fine appearance 
in your switchboards with Rockbestos 
1 Switchboard Wire. It is fireproof and will not 

es . dry out under heat. Sharp, clean bends can 
be made without cracking as the asbestos 
wall acts as a cushion under the braid. Rock- 
bestos A.V.C. Hinge Cable and Switchboard 
Bus Cable have the same fireproof and heat- 
proof characteristics. 


write nearest district office or New Haven. 


white or colored flameproof braid. i 


ROCKBESTOS PRODUCTS CORPORATION 
ves 975 Nicoll St., New Haven 4, Conn. 


ROCKBESTOS 600 VOLT ALL-ASBESTOS RHEOSTAT at Ce NEW YORK, BUFFALO, CLEVELAND, CHICAGO, PITTSBURGH, ST. LOUIS, 
(National Electrical Code, Type Al) le J LOS ANGELES, SAN FRANCISCO, SEATTLE, PORTLAND, ORE. 

Sizes No. 18 AWG to 1,000,000 CM insulated with a (a/ 
heavy wall of felted asbestos, covered with a rugged as- 
bestos braid finished in blaci:, white or colors. 

Use this power and rheostat cable for wiring 
rheostats, switchboards, elevator and loco- 
motive contrel panels and electrical equip- 
ment exposed to heat, fumes and fire hazard. 
Also for general open wiring in dry, high 
temperature locations. For solid conductor 


specify Rockbestos Rheostat Wire, Table A. 


WIRE WITH PERMANENT 


* BUY MORE WAR BONDS + 
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fuel conservation 


-- another job for 


Fuel shortages are anticipated again this winter. Once 
more the Government urges that every possible measure 
be taken to reduce waste and inefficiency in heating. 
And one sure, practical step toward 
the performance of this patriotic duty 
is through thorough and adequate in- 
sulation with Fiberglas Industrial In- 
sulations. 

Yes, any part of any pipe or duct— 
any boiler, retort, heat exchanger or 
oven in your plant—that is “too hot 
Inco-operation withthe to touch” is wasting war-essential fuel 
Government programto and costing you money. Just how 
save critical juel, 

much, it might surprise you to learn! 

The significant fuel savings effected by Fiberglas In- 
sulations can be seen at a glance on the Fuel Saver Cal- 
culator shown above. For example, 2-inch thick Fiber- 
glas PF Pipe Insulation, on 100 feet of 4-inch pipe 
with a hot-face temperature of 400° F. in an 80° F. sur- 
rounding temperature, will save nearly 70 tons of coal a 
year. And just imagine the costly extra burden such 
heat losses also put upon air conditioning equipment! 

This practical and useful vest-pocket device is yours 
for the asking. Write for your Calculator today, make a 
thorough inspection of your plant and add up the 
amount of fuel proper insulation could save. Then 
support the National Fuel Efficiency Program—and 
reduce your plant operating costs—by applying Fiber- 
glas Industrial Insulations wherever there is a spot 
“too hot to touch”. 

Owens-Corning Fiberglas Corp., 2000 Nicholas Bldg., 
Toledo 1, Ohio. In Canada, Fiberglas Canada Ltd., 
Oshawa, Ontario, 


iF IT'S TOO HOT 
TO TOUCH 


IT NEEDS 
INSULATION 
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1. PF Pipe Insulation—A light- 
weight, preformed pipe covering 
with high insulating efficiency for 
temperatures up to 600° F. Made 
in 3-ft. sections or segments for all 
standard pipe sizes. Fibrous ends of 
sections intermesh to form tight 
joints. 


2. Blanket Type Pipe Insula- 
tion —With mesh wire on outer side 
to wrap around pipe and secure 
with wire through special edging. 
Manufactured in 2-ft. sections for 
pipes over 3” O.D. Will withstand 
temperatures up to 100€° F, 


3. Metal Mesh Blankets—With 
mesh wire or expanded metal on 
one or both sides. Lightweight. and 
easily applied, 2 ft. x 4 ft. and 
2 ft. x 8 ft. In standard thicknesses. 
Two types: For temperatures up to 
600° F. and 1000° F. 


4, No. 600 PF Block—Same mate- 
rials as in PF Pipe ee 
blocks 6” x 36” and 12” x 36” 
standard thicknesses. 


5. OC-1800 High Temperature 
Block —A highly efficient and rug- 
ged molded block in sizes 3” x 18” 
and 6” x 36” and 12” x 36”—in 


FIBERGLAS INDUSTRIAL INSULATIONS 


standard thicknesses. Will withstand 
surface temperatures up to 1800° F, 


6. Insulating Cement—F or insu- 
lating fittings, valves and all irregu- 
jar surfaces. Highly efficient ... 
withstands temperatures up to 1200° 
Fahrenheit. 


7. OC Mastic Finish—An asphalt 
emulsion cement for insulated pipe 
and equipment exposed to outdoor 
or high moisture conditions. 


8. Insulating Wool, Type TW-F 
—Fabricated in bats, rolls and bulk. 
Used for drying-ovens, heaters, etc., 
for filling irregular spaces. 

9. PF Insulation—Manulactured 
in 5 densities from 214 to 9 Ibs. per 
cu. fi.—standard sizes 24” x 48 
1” to 4” in thickness, according to 
density. For insulated panels, 
sound absorption and various semi- 
structural applications, 


10. PF Roof Deck Insulation 
—9 lb. density with facing to facil- 
itate mopping. Highly efficient, with 
incombustible, rotproof and mois- 
ture-resistant core, for application 
under industrial built-up roofings. 
x 48”, Thicknesees from 


FIBERGLAS 


*Trade Mark Reg. U. S. Pat. Off. 


INDUSTRIAL 


INSULATIONS 
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Plenty could happen—such as the whole bat- 
tery exploding through the ruptured point... 
but nothing can happen if your boilers are 
equipped with these Triple-Acting Non-Return 
Valves! In the event of a blown tube or a 
pressure line break this valve will immediately 
cut off the flow of steam, isolating the boiler 
and preventing any possible damage. 


This is only one of the 
wide variety of Spe- 
cialty Valves regularly 
supplied by GOLDEN- 
ANDERSON. Write for 
our catalog. It con- 
tains complete, specific 
application and opera- 
tion data on all G-A 
Specialty Valves. 


a 


GOLDEN-ANDERSON VALVE SPECIALTY CO. 
; Manufacturers of Special Valves for Every Need 
. | Fulton Bldg. Pittsburgh, Penna. 
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A name worth 
remembering 


To search constantly for ways to improve is a basic Fair- 
banks-Morse policy. Development work goes on con- 
tinually in our research laboratories—in good years and 
bad, in time of peace and in time of war. During the 
months and years ahead this research will yield a rich 


harvest to users of industrial equipment. 


General Sales Manager 


Whatever your pumping re- 
quirements, you can specify 
Fairbanks-Morse Pumps and 
be sure of dependable service. 
efficient, low-cost operation, 
and long, trouble-free life. The 
Fairbanks-Morse line includes 
all types in a full range of ca- 
pacities—centrifugal, split-case 
centrifugal, built-together, 
angle-flow, power, rotary, tur- 
bine, propeller, paper stock, 
sewage, trash, and many other 
types. 


Motors e¢ Pumps e Seales e Magnetos 


Stokers Railroad Motor Cars and Morse 
Farm Equipment Chicago 5. Hlinois 
BUY MORE WAR BONDS 


Diesel Locomotives ¢ Diesel Engines e Generators 


Co. 


© 1944. Fairbanks, Morse & Co. 
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OUTSTANDING FEATURES 
Eye Level Readings of boiler 


water or other liquid levels on 
instrument panel or other con- 
venient location. 

Instant, Accurate Indication 
—a positive check on remote, 


hard-to-see liquid level gages. 


Operated by the boiler water 
—itself. “Positive as the law 
of gravity.” 

No stuffing boxes. Frictionless 


Mechanism—Jewelled 
Bearings. 


Indicating mechanism never 
under pressure. Magnetic 
transmission between actuat- 
ing and indicating mechanism. 


Indicates in full or reduced 
scale. Up to 8 ft. level variation. 


Compact— Moderately Priced. 


Available for all pressures up 
to 1500 Ib. 


Easily Installed on new or 


| &xisting equipment. 


WAY REMOTE LIQUID 


Now, stop squinting and guessing at boiler water levels. End the risk of 
serious damage to important equipment. Keep accurate check on other 
liquid levels in your plant. 


With the Yarway Remote Liquid Level Indicator—“the Eyes have it” all the 
time, right in front of them—on instrument panel or wall, wherever it’s most 
convenient and prominent. Quick, accurate, eye-level readings regardless of 
location of the levels to be checked. , 


Hundreds in Use 


Read the features listed at the left. Facts that have already influenced the pur- 
chase of hundreds of Yarway Instruments for utilities, industrial plants, 
institutions and marine service. 


And everywhere, use has multiplied satisfaction with this positive, accurate, 
dependable, popularly-priced instrument. 


A Development of the Yarway Steam Laboratory 
The Yarway Remote Liquid Level Indicator is another development of the 
unique Yarway Steam Laboratory, responsible for all new Yarway products 
and improvements. Here, a device must be right or it never meets the public. 
For instance, for the past three years, an accelerated endurance test has been 
carried out on a standard stock Yarway Indicator. In continuous operation, 
day and night, under rapidly-changing liquid levels that produced full pointer 
travel, the mechanism has operated through 17 million complete ened eels 
—equivalent to 50 years of ordinary boiler room service, with no repairs, 
replacements of parts or change in calibration. 


Why not get this positive, dependable, convenient indication of the liquid 
levels in your plant ? 


For further information, write for Bulletin WG-1820. 
YARNALL-WARING COMPANY .- 100 Mermaid Ave., Phila. 18, Pa. 
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All designs of steam generators for any required | The combination of Edge Moor engineering and 
capacity and up to 900 lbs. drum pressure are com- manufacturing control insures the ultimate in mod- 
pletely engineered and built at Edge Moor. ern power plant construction. 


STEAM GENERATING EQUIPMENT 


BRANCH OFFICES: NEW YORK 20, N. Y.: 30 ROCKEFELLER PLAZA 
CHICAGO 2, ILL.: ONE NORTH LA SALLE STREET MAIN OFFICE: EDGE MOOR, DELAWARE 
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TECHNICAL DATA FOR TYPE F-5303 


Filament Current 27.5 amps. 


Maximum Ratings for “ney of 50 Mes. 
DC Plate Voltage . Yoav . 3500. volts 


DC Plate Current - 1.0 amp. 
Plate Dissipation . 1200 watts 
Maximum Diameter . 3%" 


Supplied with 6” flexible « copper leads, 2 on n each terminal. 


Type of Cooling 
(Also supplied for water-c ooling, type F-5302. ) 


Foreed-air 


January, 1945 
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POWER TUBE 


Federal 


Federal presents a new and 
power tube that fills an immediate 
fiand — a power tube that has been 
specially designed for industrial use in 
high-frequency heating equipment, both 
dielectric and induction. 


- Really built to withstand the constant jars, 


shocks, and vibration commonly encoun- 
ed in manufacturing operations, this 
-duty vacuum tube is very conser- 
y rated, and will stand up under 
ly hard usage. 


y spaced, unusually sturdy filament 
antterid « ‘lements, without internal ceramic 
insulation, give this tube a ruggedness that 
makes it the logical choice for depend- 
ability in the design of industrial heating 
equipment. 


For industrial power tubes, and also for 
rectifier and transmitting tubes, see 
Federal first... because “Federal always 
has made better tubes.” 


Corporation 


Newark 1, 
New Jersey 
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Send for Taylor’s 
Industrial Thermometer Book 


ERE it is! Taylor’s new catalog showing a com- 

plete selection of Taylor Mercury-in-glass In- 
dustrial Thermometers for practically every power 
plant application, including steam distribution sys- 
tems, within the temperature limits of —40° and 
+950°F. or equivalent Centigrade. 


Available in a wide variety of standard temperature 
ranges within the above limits, with a variety of bulb 
constructions to fit individual applications. 


You can read a Taylor Industrial Thermometer at a 
glance. Taylor's BINOC TUBING—with its wide 
angle of vision and high magnification actually invites 
frequent readings. To further improve ease of reading 
and facilitate installation, they are supplied in straight, 


* KEEP ON BUYING U.S. WAR BONDS AND STAMPS 
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90° angle, right or left side and oblique angles. They're 
a product of 94 years of Taylor Accuracy. Write for 
your free booklet today! Taylor Instrument Companies, 
Rochester, N. Y., or Toronto, Canada. Instruments for 
indicating, recording and controlling temperature, pres- 
sure, humidity, flow and liquid level. 


MEAN 


ACCURACY FIRST 


IN HOME AND INDUSTRY 
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SHOP 


of Piping Assures 
Accurate Control 
of Welding Procedure 


Joining 14°’ 
. . weld areas electrically pre-heated . 
. note temperature control instruments. 


ELDING plays a major part in shop-fabrication 
Ws: piping. This is particularly true where alloy 
steels for high temperature, high pressure piping or 
stainless steels are involved. 

Welders must be carefully trained; thoroughly ex- 
perienced in qualified welding procedures, and pass 
operators qualification tests before being entrusted 
with this highly specialized type of work. 

At Pittsburgh Piping & Equipment Company, control 
of welding procedure also includes periodic tests of 
welders work, test samples being analyzed and in- 


spected in our Metallurgical laboratory. 


DO MORE THAN BEFORE.BUY EXTRA WAR BONDS 


ER @ January, 1945 


Welding flanges on 8" stainless returns. 


carbon-molybdenum corrugated tangent to plain bend 
. welds stress relieved 


This carefully systemized procedure is indicative of 
the care that is exercised in every phase of shop- 
fabrication of piping, which includes such operations 
as bending, flanging, Van Stoning, machining, heat 
treating, stress relieving, pressure testing, inspection, 
and checking for dimensional accuracy. 

That's why shop-fabrication assures an infinitely 
better piping job, whether it involves a single unit 
or a complete piping system. Our engineers will 
gladly work with you on any piping problem con- 
fronting you. Contact our nearest representative or 
write us direct. 


‘AND EQUIPMENT 
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CRANE 


CONDENSER TUBE INSERTS 


Uw nprotected condenser tubes most often fail at These Inserts are molded of a hard, wear-resistant 
the inlet end; the section most vulnerable to pitting bakelite material, unaffected by temperatures to 
and thinning. The John Crane Condenser Tube In- 275° F. and resistant to contaminated salt or fresh 
sert armors the belled mouth and entrance section water. Installation is easy on old or new tubes: sim- 
of the tube—completely eliminates inlet end air erosion ply slip the Insert into place. Available for 5/e” and %’" 
and sand abrasion; helps to prevent outages. 16 gauge, or ¥”", %", 7" and 1” 18 gauge tubes. 

Service tests over a long period of 


time show that John Crane Condenser 
Tube Inserts 


@ Greatly lengthen tube life 
@ Save critical metals 
@ Pay for themselves many times 


BONDING sneer Send for illustrated bulletin, or consult 


pee. our branch office nearest you for full 


Insert in position. Flow is streamlined. information. Section of tube sheet with Inserts installed. 


CRANE PACKING COMPANY 7 1811 CUYLER AVE. - CHICAGO 13, ILL. 


BALTIMORE, BOSTON, BUFFALO, CLEVELAND, DALLAS, DETROIT, HOUSTON, CRANE PACKING CO., LTD., hamilton, 
ANGELES, NEW ORLEANS, NEW YORK, PHILADELPHIA, PITTSBURGH, SAN FRANCISCO, Branches: Montreal, Torunto, Vancouver” 
ST. LOUIS, TULSA 
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®@ The Fairfield Silo Storage System is an efficient 
and economical method of storing and reclaiming 
coal. It is particularly adapted to plants requiring 
200 to 1000 tons coal storage ... The silos are built 
of vitrified tile—require little ground space—are 
located outside the boiler house—require no changes 
to present structure—provide insulation against 
freezing . . . In operation the coal is automatically 
handled from car to storage to stoker or pulverizer 
.. - Fairfield engineers, builds and erects the entire 
system—you have but one responsibility for the 
entire installation . . . consult a Fairfield Engineer 
on your coal and ash handling requirements. 


SAFETY LADDER —--—— 


PLATFORM & HANDRAIL ——— #4 


rer 


TILE SILO 
ELEVATOR — 


PLATFORM & HANDRAIL 
CHUTE & GATE 


| 
WEIGH LARRY— | 

LARRY TRACK 


RECLAIMING 
CHUTE & GATE 


THE FAIRFIELD ENGINEERING co- MARION, OHIO 


BUILDERS OF COAL AND ASH HANDLING EQUIPMENT 
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KeM High Temperature Insulations 
make highways for heat 


@ Oil, heated to 800° F., pours continuously through these 
pipes. They have been insulated with K&M Hy-Temp Combi- 
nation and K&M “Featherweight” 85% Magnesia which help 
maintain exact temperature control at all times. These K&M 
Heat Insulations are serving many lines throughout this 
large refinery. 


K&M High Temperature Insulations perform a vitally impor- 
tant function in this type of process. In addition to temperature 
control, they save a huge amount of heat and fuel. The efficiency 
of K&M Heat Insulations has been proved over the years in 
hundreds of plants in numerous branches of industry . . . 
especially in power plants. 


K&M “Featherweight” 85% Magnesia is designed for tem- 
peratures up to 600° F.—Ily-Temp for temperatures reaching 
1900° F. For further information on K&M High Temperature 
Insulations, write us. 


KEASBEY & MATTISON 


COMPANY - AMBLER>- PENNSYLVANIA 
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Interior and exterior views of the mobile 
power plant. In this size plant, two 8- 
cylinder Ingersoll-Rand Type “‘S” Engines 
each drive a 380/220-volt, 3-phase, 50- 
cycle generator. 


WITH A POST-WAR UTILITY! 


The people of the Soviet Union know from bitter 
experience what the destruction of electric power facil- 
ities means. To eliminate delays of many months before 
essential permanent electric service can be restored to 
re-occupied areas, the Soviet Union is using a number 
of railroad mobile power plants which can be sent 
quickly to any place where power is needed. 
Ingersoll-Rand Type ‘‘S’’ Diesel Engines drive the generators for many of these 

units. We are pleased that our engines were selected, because we know that reliability 

was a primary consideration in the choice of all 

equipment. Gratifying, too, is the knowledge that 

these engine-generator sets will long outlive their 

first assignment. As stationary power plants, they 

can provide economical, dependable electric power 

for many years to come. 


Ingersoll-Rand. 


11 BROADWAY, NEW YORK 4, N. Y. 
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FEEDWATER NEW BOILER UF REFINERY. 


Above—Chemical Mixing Tank. 


Right — Cochrane 
Flow Meter Panel 
Board for Auxto- 
matic Control of 
Acid Feed. 


COCHRANE CORPORATION 


PRODUCING 
100-OCTANE 


GASOLINE 


Sedimentation Tanks of the two Softeners and five of the ten Filters. 


3106 N. 


STREET 


% 


T one of the big California refineries 
now devoted to the production of 100- 
octane gasoline exclusively, the installa- 
tion illustrated here, consisting of two 
50,000 GPH, Cochrane Deaerating Hot Proc- 
ess Softeners, with ten 9 dia. Filters, Mix- 
ing Tank, etc., supplies conditioned feed- 
water to the new high-pressure boilers. 
Many unique Cochrane features distin- 
guish this installation, among which are 
a stirring mechanism which reduces tur- 
bidity to less than 5 ppm, automatic sludge 
blow-off, hackwashing of filters with fil- 
tered water and panel board control of 
chemical feeds. + Write for complete de- 
tails of this job or for a copy of Publica- 
tion SO00, “Hot Process Softeners.” 


* PHILADELPHIA 32, PENNA. 


|. 
| 
SOFTENERS DEAERATING SOFTENERS - DEAERATORS METERS STEAM SPECIALTIES 
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Requires 


Furnace for heat treating alloy piping and for stress relieving 


Modern machine tools are used by the qualified fabricator 
shop-welded subassemblies. 


for the accurate facing of pre-fabricated piping. 


Adequate testing equipment is another important advantage 
of the qualified pipe fabricator. 


Special work rotating equipment permits pressure welding 
under the most favorable cenditions. 


Knowing that “the workman is no better than his 
tools,” qualified pipe fabricators have equipped 
their plants with many facilities that are not usually 
available in the field, but that are essential to the 
proper fabrication of modern pressure piping. In- 


assure the high quality, speed, economy and easy 
installation of pre-fabricated pressure piping. 


Pre-fabricated piping is delivered to the job as a 
series of subassemblies with all difficult operations 


cluded are layout tables, bending equipment, form 
cutting machines, rotating fixtures and jigs for 
welding, special machine tools, preheating and 
stress relieving equipment, straightening tables, 
special testing equipment, etc. These facilities repre- 
sent an enormous investment and are necessary to 


performed. These subassemblies are commercially 
practical, heat treated and stress relieved when nec- 
essary, shop tested, accurately aligned, thoroughly 
cleaned and inspected. Erection requires a minimum 
of time and labor .. . the finished 

job is better piping. 


THE PIPE FABRICATION INSTITUTE 
CL \evoted to the Teohnical and Zoomomic Problems inf 


POWER e January, 1945 


BUILDING 


om 
ire 
se 
fil- 
of 
le- 
2 
r > 
PITTSBURGH, PA. 
945 
: 247 


T BEGAN the day after New Years, 1879... 


one of the worst storms in American history. 
It was a cold winter—but there was warming news for 
steam plant operators that year when the founder of 
this company introduced the world’s first steam trap. 
For 66 years since then, Tim Kieley and his family 


have continued to pioneer and perfect steam specialties 


and pressure flow controls. Speaking of cold winters, 


here’s a K & M Diaphragm Motor Valve for any ex- 
tremes of temperature, very low or very high. This 
precision device, with its finned bonnet, gives control 
of steam, liquids, gases or air within 1% of initial 
pressure. Write for Catalog No. 66, which gives full 
descriptions, specifications and capacities of this de- 
pendable Kieley & Mueller No. 488 Valve. 


KIELEY & MUELLER, Inc. 
MANUFACTURERS OF PRESSURE AND LEVEL CONTROLS SINCE 1879 
2001-43rd ST., NORTH BERGEN, N. J. 


POWER January, 1945 


i; 
+ 
af 
7 
248 


You get a better job - faster - with 


ARMSTRONG’S CONTRACT SERVICE FOR 
HEAT INSULATION 


2 
$ 


CAREFUL PLANNING that 
speeds the work is only one of 
the advantages you enjoy 
when you use Armstrong’s 
complete heat insulation con- 
tract service. You get also the 
benefit of Armstrong’s long 
engineering experience, ma- 
terials of tested efficiency, 
and trained, experienced 
workmanship in application. 
The Armstrong organization 


takes full responsibility for 
the planning, supervision, ma- 
terials, and workmanship of 
the entire job. 

When you get Armstrong 
on your heat insulation job, 
you can be sure of satisfaction. 
For complete details write 
today to Armstrong Cork 
Company, Building Materials 
Division, 7001 Concord Street, 
Lancaster, Pennsylvania. 
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‘ ynsulate all the steam, cold & 
Done by skilled Armstrong, pipe 
to only days- In one month, 
fot instance, 13 such ships were 
completely nsulated- 
Hot lines and cramped quar- 
ters did not slow the 60 to 100 
experienced mechanics, supplied 
by ‘Armstrong's Contract Serv- 
ice, im this ymportant work. 
That's typical of the speedy, 
money-saving performance that 
is available to you through 
Armstrong offices in most of 
the nation’s industrial areas. 
ARMSTR 
ONG 
, from 300° below zero 
January, 1945 to 2600°F. 
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TOUGH 


om 
Ship Builders 
Railroads 


Pipe Lines 
iN Chemical Plants 


Food Plants 


Steel Mills 
Manufacturing Plants 
Textile Mills 

Pulp & Paper Mills 
Oil & Gas Industry 


HEREVER there’s an unusually tough valve job, 

American industry looks to Darling. Darling 
fully revolving double disc parallel seat gate valves are 
first choice for the tough jobs in hundreds of big and 
little companies. 


Here are a few of the well known companies using 
them. We will gladly tell you the names of other Darling 
users if you want to check their experience. 


In the chemical industry users include Du Pont, 
Dowell, Dow Chemical, American Cyanamid & Chem- 
ical Corp., Atlas Power, Chemical Process Co., Her- 
cules Powder, Carbide and Carbon Chemicals Corp., 
Solvay Process Co., and scores of others. 


In the oil industry practically every big producer, 
refiner, or distributor uses Darling valves, companies 


such as: The Texas Company, Sohio, Standard of Cali- 
fornia, Socony-Vacuum, Atlantic Refining, Pure Oil, 
Shell, Sinclair, Skelly, Cities Service, Gulf, etc. It is sig- 
nificant of the excellence of these valves that they 
were chosen for the “Big Inch” pipe lines. 


Other fields in which Darling valves are long estab- 
lished are natural gas, railroad, textile, paper, steel, 
ship-building, glass, and general manufacturing in- 
dustries. 


So when you install 
Darling valves, you are 
getting valves that have 
proved their dependability 
in billions of hours of the 
toughest kinds of service. 


If you have a tough valve job—if you use iron, bronze, cast steel, forged steel and 
corrosion-resistant gate valves, we will be glad to send you our Catalog No. 17 
and discuss your problems. Your inquiry will receive our prompt, careful attention. 


VALVE & MANUFACTURING CO. 
WILLIAMSPORT, PA. 
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is little si thug ge, 

Frambling hodse® "1880'S and s 

1 compact, efficient dwelling. Continued prog- 
(ress in design and construction has made 


‘the home of today far more efficient and 
more economical to maintain than the house 
of the 80’s. 


Continued progress has also created the 
Sullivan Series 100 air compressor, an ad- 
vanced conception of industrial compressor 
design and operation. In the Series 100, 
Sullivan engineers have embodied advance 
principles of design and have incorporated 
into an industrial air compressor the same 
precision construction that characterizes the 
automotive and aircraft industries. 


As a result, the Series 100 compressor, 
proved by acceptance in every type of in- 
dustry since its introduction in 1937, is lead- 
ing a new trend in compressor design. 
Sullivan Series 100 compressors are com- 
pact; they are shipped intact, ready to hook 
up to air, power and water lines; they are 
adaptable to electric, diesel or steam power. 
Most important, however, Sullivan Series 100 


POWER e@ January, 1945 


hea@yy-duty, 24 hour ad 


oF are bits to continuous, 
for 
economically than has Be 
possible. 


Only the Series 100 compressor can offer 
all the advantages and operating economies 
of modern design and construction. Years 
from now, when all industrial air compres- 
sors are patterned after these, you'll be glad 
you selected Sullivan. Bulletin A-52 will 
interest every man who thinks progressively. 
The nearest Sullivan branch office will gladly 
send your copy. Sullivan Machinery Com- 
pany, Michigan City, Indiana. IN CANADA: 
Canadian Sullivan Machinery Co., Ltd., 
Dundas, Ontario. 


OFFICES—Birmingh ® Boston @ Butte Chicago Dallas 
Denver Detroit ¢ Duluth El Paso Huntington Knoxville Los 
Angeles New York Philadelphia Pittsburgh Portland Salt 
Lake City San Francisco Scranton @ Seattle © Spokane @ St. Louis 


PRODUCTS —stationary and Portable Air Compressors from 
Y% to 3000 H. P. © Pneumatic Casting Grips ¢ Foundation 


Breakers “ Portable Hoists 7 Rock Drills. 
? 3 i? it 


AIR COMPRESSORS 


From 4 to 3,000 H.P. 
by 


SULLIVAN 


FACTORIES- MICHIGAN CITY, IND. AND CLAREMONT, N.H. 


Sullivan _Seties 100 Air ore evailable in 
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Leading Sugar Refinery 


Dan Gutleben, engineer for the Pennsylvania Sugar 
Company, recently wrote: ‘Our Worthington-Moore 
turbine rolls along every day and every night without 
stopping. It ran for years with very few shut-downs 
and no service expense whatever.” 


Electricity a By-product 


This 2000 KW turbine-generator, like many other 
Worthington-Moore units, produces low-cost electri- 
city as a by-product. It operates on steam at 400 Ibs. 
pressure, 500°F. total temperature, 12 lbs. back pres- 
sure and automatically extracts steam at 90. lbs. 


Engineering the Right Turbine for the Job 
Experienced in special turbine applications, as well as 


Installed in 1932, Worthington-Moore 
Turbine Is Still Saving Money for 


Wellsville, New York. 


DEPENDABLE 
SERVICE 


in a wide range of related steam power plant equip- 
ment, Worthington-Moore engineers are especially 
fitted to recommend the best type of unit for your 
particular requirements. Worthington Pump and 
Machinery Corporation, Moore Steam Turbine Division, 


Great 


TEAM 
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Specify Ladish (ordrolled Quallly 


Ladish forged steel fittings, carbon and Forged Steel 


Screwed Fittings 
alloy, are produced under exacting 
Full depth thread, accurately cut, results 


meta l | urg ical control. Eve ry La d ish in pressure-tight joints. Pipe enters eas- 


ily. Uniform thickness. Sizes clearly 


fitting bears the symbol of Controlled marked... Y%4" through 4”. 


Quality—the Ladish Heat Code. Socket Welding Fittings 


Speed up installation because deep 
sockets save time formerly required to 
cut pipe to exact length. Socket supports 
pipe and allows self-alignment. No 
machining of pipe necessary for fit. 
ASSURED WELDABILITY. Sizes clearly 
marked .. . through 4”. 


LADISH DROP FORGE CO. 


CUDAHY @ WISCONSIN 
YO MARK PROGRESS SUBURB 
New York Office: 60 E. 42nd Street, New York City 


Houston, Texas Office: 1005 Sterling Building 
District Offices: Lincoln Bldg., New York City . Rockefeller Bidg., Cleveland, . Peoples Gas Bldg., Pittsburgh » Sterling Bldg., Houston . Petroleum Bidg., Los Angeles 
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| ibe or no thought need be paid to lubrication of the picturesque old 
windmill but today’s turbines and engines require that the lubricant 
be kept in practically “new oil” condition all the time. The surest way to 


keep oil in this condition is to by-pass a portion of it continuously through 
a De Laval Oil Purifier. 


De Laval centrifugals remove instantaneously the impurities normally 
collected in service — water, sludge, carbon or dirt. The design of the 
De Laval bowl enables these foreign materials to be most completely cen- 
trifuged out of the oil, leaving the lubricant so thoroughly purified that its 
effectiveness remains unimpaired for indefinitely long periods. 


There are De Laval Oil Purifiers for power plants of every size and 


all assure the same high degree of protection to bearings and to other 
vital moving parts. 


Additional details will gladly be’ sent ‘upon request. 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 


DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 19 


THE DE LAVAL COMPANY, Limited 
MONTREAL PETERBOROUGH WINNIPEG VANCOUVER 


LAVA 
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Since 1860 


: 


... have been first choice 
for reliable... low cost 


HEAT aud POWER 


The advanced engineering in Titusville Boilers 
embody such important features as: application of 
higher tensile strength metals to meet extreme tem- 
peratures and pressures; more compact design to 
afford maximum heat action with minimum fuel con- 
be sumption; baffles, cleanouts and tube removal 
——. 2 oe arrangements located for easier access; latest de- 

velopments in welding; all construction to meet 
ASME Codes and state or local regulations. 


Call on Titusville engineers anytime, anywhere for 
the economical answer to your specific Boiler re- 
quirements. 


THE TITUSVILLE IRON WORKS 
COMPANY 


Division af Struthers Wells Corporation 
TITUSVILLE, PENNSYLVANIA 
Offices in Principal Cities 


a 


TITUSVILLE 


CORVORA 


vii 
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— Having an outside screw and yoke, the operating threads on stem are outslile the | 
Thea consequently they are entirely removed from contact with fluids. This is of an ‘ 
— value in handling acids or abrasives which might wear the threads; = 

For use on corrosive services which attack bronze trimmings, these valves « can be 


Their extreme and val thickness adequate 


esistance 
“Made for 125 ond 250 Ib. $.W.P. and 400 Ib. W.0.G. pressu 
Write for name of our nearest distributor ond No. a2 compete 
of Bronze and Iron Valves. 4 
393 Lafayette St., New York 3, N.Y. 


520 Atlantic Ave., Boston 10, Mass. * 15 Ferry St., Pittsburgh 22, wg 
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These units can be furnished for installation 


either inside or outside of the storage tank. 


Why Heavy Oil Flows Freely 
From These Storage Tanks 


No matter how cold the weather, nor how viscous the oil, a 
G-FIN Storage Tank Oil Heater assures speedy flow of oil. 
because of the effectiveness of its G-Fin elements, which have 
5 times the heat transfer surface of a plain tube or pipe occupy- 
ing the same cross-sectional area. 


Moreover, the flow of oil is dependably continuous, because 
the design of this heater prevents vapor binding or stratifica- 
tion of the hot oil or vapor. 


Many thousands of G-Fin Storage Tank Oil Heaters are in use 


LEAST PRESSURE DROP ... because the liquid at storage tanks, service tanks, loading wharves or platforms, 
to be heated passes without change in direction chemical plants, gas plants . . . wherever fuel oil, lubricating 
along the straight channels provided by the oil, crude oil, tar, asphalt, road oil, cottonseed oil, molasses: 
of or other viscous liquids are stored . . . and their rapidly in- 
with maximum free area for flow of oil throug 

the heater. This is one .of the 10 maler superi- creasing use demonstrates their uniformly successful service. 


orities of the G-Fin Storage Tank Oil Heater 
described in Bulletin 1641 which will be sent on 
request. 


THE GRISCOM-RUSSELL CO. 
285 MADISON AVENUE, NEW YORK 17, N. Y. 
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More than half a century ago, when steam pipes were 
“covered” with mixtures of sawdust or old rope and plaster of 
Paris, there was little realization of the true value of insulation. 
How times have changed! 


The power engineer of today is not only fully aware of the neces- 
sity of using insulations that are highly efficient when applied, 
ENRET'S 09% MAGNESIA and men but he is especially concerned with choosing an insulation that 
in the 176 will maintain its efficiency, year after year, for its entire service life. 
This is one of the reasons why Ehret’s 85% Magnesia has long 
been specified for temperatures up to 600° F. and Ehret’s Enduro 
up to 2000° F. In fact, the demand for these two Ehret Ravsletangs 


is greater today than ever before. 


EHRET MAGNESIA MANUFACTURING CO. « VALLEY FORGE - PENNSYLVANIA 
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¥ poor fuels with 


PREHEAT 


¥ 


\ Problems presented by poor fuels hold fewer compli- 
"_ @ations for boiler plants and industrial furnaces whose 
eat-recovery efficiency has been boosted by Preheat 
sngineering. High temperature combustion air is the 
Key factor to efficient combustion of low-grade fuels 
/Avith high ash and moisture content, and excessively 
Fican fuels such as blast-furnace gas. In addition to 
economies effected by heat recovery, more efficient 
furnace design is made possible by preheated combus- 
tion air. It is a “must” for firing with pulverized coal. 


ENGINEERING SERVICE 


The engineering staff of The Air Preheater Corporation 
is prepared to assist you in applying the standard or 
special types of Ljungstrom Preheaters to your fuel 
conservation needs, or to help you convert your plant 
so as to get the most from low-grade, more abundant 
fuels. 


The continuing decrease in fuel quality brings with 
it, in some cases, an unavoidable increase in deposit 
formation on the cold end of the preheater heating 
surface. To remove these deposits on the Ljungstrom, 
The Air Preheater Corporation has developed a new, 
single-nozzle cleaning device based on the mass blower 
principle. This high-efficiency cleaner has, for the past 
six months, kept a double-height preheater which was 
operated with exit gas temperatures below the dew 
point, completely free from the deposit formation, 


Standard equipment on all new Ljungstroms, the 
new single-nozzle cleaner is available for immediate 
installation on existing units. You are invited to write 
for complete information. 


THE 


AIR PREHEATER 


CORPORATION 
WA Executive Offices: 60 East 42nd Street, New York 17,N. ¥. + Plant: Wellsville, New York 
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CLEANING DEVICE 
1945 


PROBLEM: 
PREVENT WASTE OF AIR Zl 


other incondensible gas) 


IN DRAINING SYSTEM 


4 


Using inverted bucket traps: This type of 
trap is ideal for steam service, particularly where it 
is necessary to remove air as well as condensate. The 
fact that these traps do discharge air; makes them 
undesirable for systems where no air or other non- 
condensible gas should be wasted. 


Using open bucket trap with equalizer 
between trap and receiver or line being drained. No 
gas is lost when trap discharges, because liquid in 
discharge tube forms liquid seal between gas (or air) 
and discharge valve. Strong open bucket trapsavailable 
for use with water, ammonia, brine, gasoline, oil, etc. 


Both KNOWING the Answer—and HAVING It! 


The fact that the Strong line includes open and cludes open and inverted bucket, closed float, 
inverted bucket traps—as well as other types—- float-and-thermostatic (blast) traps, etc.—forged, 
means that our engineers can look for the best fabricated (welded), cast and semisteel con- 
answer to your problem, knowing that the com- struction. Send your problems to Strong, Carlisle 
plete line of Strong steam specialties includes the & Hammond Company, Cleveland 13, Ohio. 


equipment that answer calls for. 


Their suggestions are backed by long experi- STRONG, CARLISLE & HAMMOND COMPANY 
ence with the complete Strong line, which in- Cleveland 13, Ohio 


OTHER 


STRONG 


STEAM SPECIALTIES 


Valves Float Traps 
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Get Greater Load Capacity 


in a Smaller Housing 


...with the Philadelphia AIR KOOLED 


Worm. Gear Speed Reducer 


Considerable space and weight savings have been made possible by the design of 
Philadelphia AirKooled Worm Gear Reducers as compared with standard heavy duty 
type worm gear units. 

The AirKooled design features a suction fan, mounted on the worm shaft, which 
draws air through the double-walled, finned housing. This dissipates generated heat, 
and thereby maintains a higher contact oil film strength and greatly increases the 
the double-walled, finned hevus- horsepower ratings at worm speeds of 580 and 1750 RPM. For all ratios at 1750 RPM 
ing and the flow of air cround the ratings are approximately doubled, so the AirKooled unit is about two sizes smaller 
the oil reservoir. than a standard unit of the same capacity. 

Let us tell you what these savings can mean to you. 


SEND FOR BULLETIN 250....0n your Business Letterhead 


At the upper right is shown the 
comparative sizes of a size 675 
Type AT standard unit (in blue) 
end a size 475 AirKooled unit. 
Both deliver 20 HP at 1750 RPM. 
Ratio 4 6/7 to 1. 

The cut-away drawings show 


JNCORPORATED industrial Gears and Speed Reducers 
_ ERIE AVE. AND G ST., PHILADELPHIA 34, PA, mew prrrssurcH - cncaco LimiTorque Valve Controls | 
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POWER PIPING 
FUNCTIONAL HANGERS 

ad S C A L E —Actual load indicated in Lbs: at all times; 

e S P R | N G S —Totally enclosed and guided. _S 
R OD —Pivotal action, swings freely with =— 

lateral and longitudinal movement, permitting short headroom 


installation. This internal, swivel action is a patented feature. 


SHORT HEADROOM, L 


adjustment *11%" minimum for any load. 


*FLEX-ANAL CHARTS and HANGER 
BULLETIN 1863 savetime inengineering man- 
power. Copies of these books can be obtained 
through a request on your business letterhead. 


FIT ALL MARINE & POWER NEE 


| 
= 


H 


WHATS YOUR PREFERENCE? 
They're all in the KENNEDY line 


Solid wedge with cored or I-beam construction . . . double disc 
with parallel or taper sides .. . whatever may be your preference 
of discs for iron-body gate lines . . . are all available in different 
types of valves included in the extensive Kennedy line. 


And if you would like advice as to the most suitable type for 
your particular requirements, the Kennedy engineers are pre- 
pared to offer authoritative recommendations, based on their long 
experience in designing valves for every standard requirement. 


The Kennedy line includes iron-body and bronze gate, globe, 
angle and check valves, cast iron flanged fittings and flanges, 


ite i Bie malleable iron and bronze screwed fittings, and many valve 
and than Seller Wetes Gute specialties . . . all described in the 240-page Kennedy catalog 
Valve with Flanged Ends which will be sent on request. 


THE KENNEDY VALVE MFG. CO. 
ELMIRA @ NEW YORK 
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Patented 


@ Ideal for reducing lump coal to stoker sizes in 
the small power plant. 


Will take lump coal up to 10” and reduce it to stoker 
size in One Operation. 


Size of product—controlled by spacing screen bars 
or perforated plate in bottom. 
ILLUSTRATING the results obtained with this Jeffrey Flexroll 


crusher—comparing feed size and crushed product. 
A DISTINCTLY NEW TYPE 
“Ideal for taking oversize from screen where Present 
or crushing position by centrifugal force. crusher is overloaded in closed circuit.’ 


An INEXPENSIVE small capacity unit for reducing 
lump coal to stoker sizes in a single operation. 


Crushing principle—three rolls mounted between 
two revolving discs keyed to large diameter shaft. 
Rolls are free to turn and are held in their outer 


Small power consumption —low maintenance cost. 


Jeffrey also has available larger, higher capacity 
crushers for reducing coal and other material. 
Consult us on your crushing needs. 


THE JEFFREY COMPANY 


(ESTABLISHED IN 1677) 
932-99 NORTH FOURTH STREET. 16, OHIO. 


SALES Birmingham Chicago Denver 2.” New York 7 St. Louis 3, 
OFFICES: Boston 16° Cincinneti 2. "Detroit. 13 Philadelphio 3 “Salt 


Baltimore Ruffalo Marlon Milwaukee Pittsburgh 220 


264 POWER January, !745 


j % 
‘ 
4 
aver 
‘ 


drive for victory — 


@ Type H Heavy Duty Worm Gear Reduc- 
ers driving 54-in. and 48-in. tumbling mills 
in steel foundry. Ratio 11-1/3 to 1 and 
7-3/4 to 1. 


ODAY every phase of war work calls for drives that will 

stay on the job. Jones Worm Gear Speed Reducers have 
been built for long, trouble-free service. And the records 
established by these speed reducers in 24 hour a day service 
show that they have the ruggedness and stamina for which 
all Jones Transmission Products are known. 


sent For complete information on Jones Worm Gear S 
. Reducers ask for Bulletin No. 68 and for Worm-Helical 
Reducers ask for Bulletin No. 75. 


xroll 


cing 
ion. 


W. A. JONES FOUNDRY & MACHINE CO. 


@ Jones Worm-Helical Speed Reducer driv- 
4423 Roosevelt Road, Chicago, Illinois ing a lacquer agitator. A simple design 
prevents leakage of oil along the vertical 
low speed shaft. 


RATIOS AND CAPACITIES 


Jones Worm Gear Reducers are built 
in ratios from 4 to 1 up to 90 to 1 
and in capacities from “% to 100 H.P. 
Jones Worm Helical Reducers for 


$ vertical shaft drives are built in 
q HERRINGBONE — WORM— SPUR—GEAR SPEED REDUCERS «© PULLEYS ratios from 40 to 1 to 250 to 1 for 
: CUT AND M > TH RS » V-BELT SHEAVES © ANTI-FRICTION all common motor speeds and a wide 


tange of horsepower ratings. 


PILLOW BLOCKS «© FRICTION CLUTCHES «© TRANSMISSION APPLIANCES 
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WHERE EXPANSION AND VIBRATION PREVAIL 


@ 
SAFEGUARD YOUR PIPE LINES WITH Silbrag 


VALVES FLANGES FITTINGS 


For any services where extremes of temperature or vibration are encountered, you can 
prevent piping trouble by specifying Silbraz joints on all copper and brass pipe or tub- 
ing. These threadless, modern joints — made with Walseal bronze valves, fittings, and 
flanges — won’t creep or pull apart under any temperature, shock, or pressure which 
the pipe itself can withstand. Silbraz joints remain tight and leak-proof under 
punishment far greater than that encountered in normal industrial services. 

Proof of the unusual stamina of Silbraz joints is found in their outstanding 
performance on fighting ships, tanks, and other war equipment. 

Easily made up by oxyacetylene flame brazing, Silbraz joints require neither 
maintenance nor repairs. They make every pipe line in which they are used a 
leak-proof, truly “one-piece” line. Be sure to send for a free copy of Catalog 42 for a 
full description of Walseal valves, fittings and flanges for making Silbraz joints. 
*Registered trade marks 


PAPE. 


WALWORTH 


rosin wons, Valves AND fittings 
KEWANEE WoRKS 60 EAST 42nd ST., NEW YORK 17, N.Y. 


PRINCIPAL CENTERS 


fodern METHOD OF JOINING COPPER. AND: BRASSUPIPE: 


After cleaning and fluxing pipe 
and fitting, insert pipe into fit- 
ting up to shoulder. Then ex- 
pand pipe by heating with the 
oxyacetylene flame. 


Heat a section of the fitting, 
directing flame toward pipe or 
tubing. This causes section of 
fitting to expand, allowing alloy 
to flow. 


Heat both pipe agd fitting with 
a wiping motion of torch. Re- 
move flame. Fitting contracts, 
alloy flows and forms ring ot 
fitting edge, completing Silbroz 
joint. 


THROUGHOUT 


THE WORLD 
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This HENDY Turbo-Generator 
feature will pay you dividends 


The steam-control valve mechanism of the Hendy turbo-generator 
is operated by a rocker shaft. In this design there are no valve 
stems or lifter-bar mechanisms passing through the steam chests; 
thus friction loss is eliminated and the sensitivity of the system is 
correspondingly increased. The stainless-steel rotating shaft that 
lifts each valve successively from its seat is carried in nitrided 

bearings, insuring free 


operation in high tempera- 
. tures and eliminating shaft 

O O stuffing or packing boxes. 
Y Because of the extreme 

simplicity of this design, 
valve adjustments are 
easily made, and heavy 
rocker arms, lengthy con- 
= trol linkages, and wasteful 


Yy N steam leakages are, elimi- 
ris) nated. 
This worth-while Hendy 


' feature is only one of many 
thar. toritribute to lower maintenance costs, greater efficiency in 
operation — that pay you dividends. Watch succeeding "advertise- 
ments fot details of other dividend-paying Hendy features. 


Further descriptive information is available. When requesting 
detailed information and prices please indicate electrical require- 
ments, steam conditions, and type of service involved. 
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Developed recently to meet war 
needs for a matched turbo- 
generating set of utmost reliabil- 
ity, Hendy turbo-generators are 
setting new high standards of 
performance. By simplification of design through- 
out, operating efficiencies are raised and mainte- 
nance and service problems are reduced. Built in 
one of America’s best equipped shops by a corps 
of skilled craftsmen, these units feature many 
advancements in turbine, reduction-gear and gen- 
erator design .. . combined into one complete 
plant that has received immediate approval by 
Operating engineers. 


Hendy turbo-generating plants are available for 
marine or stationary applications in sizes from 
250 to 750 kw. Investigate now the many advan- 
tages to you of installing Hendy equipment. 


JOSHUA DY WORKS 


ESTABLISHED 1856 


SUNNYVALE, CALIFORNIA 


BOSTON -BUFFALO-CHICAGO~ CINCINNATI + CLEVELAND - DETROIT- HOUSTON -LOS ANGELES - NEW YORK- PHILADELPHIA- PITTSBURGH - SAN FRANCISCO ST. LOUIS- WASHINGTON 


DIESEL ENGINES — 
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IF LIFE BEGINS AT FORTY... 
ITS BEST YEARS ARE STILL AHEAD 


This Worthington centrifugal double-suc- 
tion, single-stage pore was built in 1904 
and is still in regular service. 


A modern Worthington centrif- 
ugal double-suction, single- 
stage volute pump — LA type, 
designed for service similar to 
that of the “40-year older”. 


... for Worthington Builds Pumps to Last 


The two Worthington centrifugal pumps illustrated 
at the top of this page offer striking contrasts that 
show at a glance how far Worthington design and 
engineering improvements have progressed in the 
years since the Worthington ‘40-year older’ was 
built! 

BUT ...in this one important way there has never 
been any change in Worthington pumps... from the 
oldest to the youngest .. . and that is the high quality 
of Worthington design and manufacture. Old or young 
..» large or small... a// Worthington centrifugal 


pumps provide the utmost in dependability and fit- 
ness for service. Write us, or call our nearest district 
office for specific information. Worthington s 
Pump and Machinery Corporation, Centrifugal 

Pump Division, Harrison, N. J. 


THE NAME 
NGTON 


AN 


ROTARY VERTICAL TURBINE CENTRIFUGCA 


. 
wortd’s 
LARGEST STEAM POWER 


1FUGAL 


November 30, 
1944, the plant and property, assets 
and business of the L. H. Gilmer 
Company were acquired by United 
States Rubber Company. 


Under the new arrangement, the 
Gilmer organization remains intact, 
and will continue to function as 
heretofore. Customer relationships 
will not be affected. Gilmer repre- 
sentatives, with whom you have 
dealt in the past, will continue to 
call upon you; department heads who 
have been answering your letters, 
telegrams and telephone calls will be 
here to serve you; and all the same 
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fine, highly-specialized Gilmer Belts 
will be available. 


The advantages of this change are 
many—to you and to the L. H. 
Gilmer Company. To our research 
and laboratory development there is 
now added the vast technical re- 
sources of United States Rubber 
Company. And the enlarged facili- 
ties of the Gilmer plant will enable 


us to render a more complete service. 


bay 


Today, Gilmer stands in a better 
position than ever before to suppl) 


your belting needs. 


The L. H. Gilmer Company appre- 
ciates the patronage of its many 
friends, which has contributed much 
toward making the name Gilmer so 
well known and highly regarded 
throughout the world. It is hoped 
that this pleasant relationship will 


continue for many years to come. 
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There’s no need to speculate with pressure reducing 
performance... not when you can get accurate, eco- 
nomical control of air, water and steam pressures 


with Masoneilan Pressure Regulators. 


Once installed, these reducing valves give you unin- 
terrupted service year after year under practically all 
types of operating conditions. They save you money 
by reducing waste, minimizing time-out of service 


and cutting maintenance costs. 


No matter what your reducing problem . . . always 
specify Masoneilan Regulators for extra value, for 
long-lived performance, for low cost. Catalog 73 


gives full information. Write for your copy. 


MASONEILAN STRAINERS 


Prevent scale, dirt, chips, etc. 
from damaging regulators, 
traps, valves and pumps... 
use Masoneilan Strainers. 
These precision-made strain- 
ets keep out all foreign mat- 
ter. They'll eliminate main- 
tenance delays and save you 
money. 


New York Philadelphia Pittsburgh Tulsa Toledo Chicago 


Mason Regulator Co. of Canada, Ltd., Montreal, Canada 
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MASON-NEILAN REGULATOR C0. 


1186 ADAMS ST., BOSTON 24, MASS. 


No. 11 


For reducing steam pres- 

sures. Pilot operated. Sizes 

— bronze up to 2”. Re- 

duced pressure ranges be- 

tween 5 and 225 Ibs. 


For domestic or industrial 
water systems. Requires no ’ 
attention for years. Sizes 

Ys" to 2". Reduced pres- | 
sure ranges between 10 | 
and 60 lbs. 


No. 414 


For reducing air pressure 
in industrial service. Also 
recommended for. dead 
end service. Sizes 4" to 
Reduced pressure ranges } j 
between 10 and 60 Ibs. - 


St. Louis San Francisco Los Angeles Houston 
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Compressor BY WORTHINGTON 
For Dependable Air at Lowest Cost 


Whatever your need for compressed air, buy 
Worthington for efficient, trouble-free service. 


For years, Worthington has set the pace in 
compressor design. Worthington engineers were 
first with Feather Valves* . . . simplest, lightest, 
most effective valves for air compression . . . and 
first with anti-friction roller bearings in single 
horizontal compressors. 

In many cases, in all kinds of manufacturing 
plants from coast to coast, the type “HB” 
Worthington Air Compressor shown above has 
been in operation, without major adjustments, 
for more than a quarter of a gentury. 


Write for complete data—installation photos— 
in Bulletin L-640-B1. ac 4-6 


* Reg. U. S. Pat. Off. 


aba 
A WORTHINGTON 
PIPELINE AFTERCOOLER 


In small diameter long-length 
tubes, proper air velocities are 
developed for high heat transfer. 
Exceptionally large tube surface 
area. Negligible air and water 
pressure drops. Cyclonic separa- 
tor uses centrifugal force for 
most efficient separation of 
water and oil from air. 


No other compressor will outperform 
a Worthington 


be 
— 
} 
hes 
t 
| {ORTHINGTON 
/ 
WORTHINGTON PUMP AND MACHINERY CORPORATION, HARRISCN, N. J., U. S. A. 
194% 
wah POWER e January, 1945 
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4 ‘WILL DO THE = 
JOBBETTER 


Works at high air temperatures—reliable at all seasons 
of the year. 


Extended-finned heat-transfer surfaces. 


Uniform air distribution by induced draft—high-veloc- 
ity, vertical discharge prevents recycling of hot air. 


Because of design, efficiency is not affected by change 
of wind direction. 


Not affected by high humidity. 


Design and construction make field assembly and erec- 
tion easy and quick. 


Sturdy steel construction—ample safety factor against 
high winds. 


Minimum operating and maintenance expense. 


Engineered for your specific application from a selec- 
tion and combination of four standard sizes and five 
standard coil or core designs for each frame size. 


In restricted areas the equipment can be mounted on 
top of existing structures. 


Recommendations for equipment supplied may be 
based on a special survey of conditions peculiar to your 
application by experienced ALCO thermal engineers. 


Designed, built, sold, guaranteed and serviced by ALCO 
—with more than 20 years of experience in thermal en- 
gineering. 


Typical Applications: 


1 Jacket water for Diesel and gas engines. 


2 Lubricating oil cooling—cools crank case oil in Diesel 


and gas engines. 


3 Cooling gears in large gear boxes, speed reducers, etc. 


4 Steam condensing—steam engine, process steam. 
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Gas cooling and vapor condensing—chemical plants, 
petroleum refineries, etc. 


Heat-treating metals—cooling bath. 


The standard air cooled exchanger can be arranged to 
perform several services simultaneously—such as cool- 
ing lube oil, jacket water and gas. 


Practical Problems this ALCO 


Equipment overcomes include: 


Insufficient water supply. 

Scale from bad or brackish water. 
Elimination of expensive water treatment. 
Waste water disposal difficulty. 

High-cost water and pumping. 

High relative humidity. 


Whe 


Limited installation space. 


Write for new ALCO bulletin No. 1035 


This equipment is fylly described and illustrated in a new 
ALCO Bulletin, now ready. Contains standard specifications 
Copy sent promptly on request. Write for your copy now. 


“Atco. sronucrs DIVISION 
20 Chirch New York N: 
Dunkirk; 
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FOR THREE PRACTICAL REASONS 


EXPERIENCE 


Maxim, conservatively the greatest name in silencing, has 
become so because of many years of research and practi- 
cal experience in this field. Today’s Maxim Silencers give 
users the advantage of this greater experience in develop- 
ment and manufacture of silencing equipment. 


PERFORMANCE 


Thousands of installations in many branches of industry 
give adequate proof of Maxim performance. With many 
types to select from, the right silencer for the specific 
installation is carefully chosen and, if necessary, spe- 
cial equipment is designed so that superior performance 
is assured, 


ADAPTABILITY 


Maxim Silencers cover a line so varied that it is seldom 
necessary to go beyond the standard silencers to get a job 
“tailor-made” for your installation. No silencer, however 
good, can do the best job unless it is totally adapted to your 
particular installation. The flexibility of Maxim’s standard 
silencers line is an important advantage to the buyer. 


THE MAXIM SILENCER COMPANY 
92 HOMESTEAD AVENUE * HARTFORD, CONN. 


‘oust! SAVE FUEL 


WITH MAXIM HEAT RECOVERY 
SILENCERS - ...... 


Maxim Heat Recovery Silencers make use 
of engine exhaust heat, normally wasted, to 
produce steam or hot water for heating or 
processing operations. This is done without 
the use of any extra fuel except that nor- 
mally used in engine operation. Send for 
Maxim Heat Recovery Silencer Bulletins 
WH-100, WH-101, WH-102, WH-103. 


ff 
ARMY. 
* 
NAVY 
f 
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For over twenty-five years Graham engineering has been 


recognized as a leading influence in the surface condenser 
field. The first all welded steel plate shell surface condenser, 
the integral tube sheet, the combined waterbox and shell, 
the improved twin bank tube arrangement, the built-in atmos- 
pheric relief valve, the bushed 
support plate, positive reheating 
above steam temperature; these 
are only some of the important 
Graham contributions to the art 


of better condenser design. 


Shown above are some — 
of the several hundred 
trial run reports of 
Uncle Sam's ships 
on which complete 
Graham Condensing 
Plants are installed. A 
survey of these reports 
- shows an average of 
6 degrees of positive 
. reheating, by compar- 
‘ison of Main Turbine 
Exhaust Temperature 
and Discharge Tem- 
perature from. Main 
Condensate Pumps. 


a 


AWARDED THE MARITIME "M" PENNANT AND VICTORY FLEET FLAG APRIL 8, 1944 


GRAHAM MANUFACTURING 


LEXINGTON AVENUE NEW YORK 17,N. | 
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Dowell Chemical Scale Removal Service is widely 
used in all industries because it restores heat 
transfer efficiency and reduces operating costs. 


Safe, economical, rapid— Dowell Chemical Scale 
Removal Service requires no extensive dismantling 


’ of equipment and reduces down-time toa minimum. 


Thorough knowledge of the composition of the 
scale deposit, metals and working temperatures 


DOWELL INCORPORATED 
Tulsa 3, Oklahoma 
Subsidiary of The Dow Chemical Company 
New York Philadelphia Cleveland Chicago « St. Louis Houston 


Kansas City « Wichita « Mt. Pleasant, Michigan « Salem, Illinois 
Long Beach, California + Casper, Wyoming 
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CHEMICAL SCALE REMOVAL SERVICE 


RESTORES OPERATING EFFICIENC 


dictates the selection of the prop¢r inhibited solvent, 
addition agents and treating t¢chniques—all neces- 


sary to complete removal of Ahe deposit. 


Mobile equipment and trained engineers are avail- 
able at many strategi¢ points. Call the nearest 


Dowell office for inférmation and service. 
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FOR SCALE REMOVAL SERVICE 
DOWELL 


He 1s truly wise 


profits by 


another’s mishaps 


Our broad experience servicing, repairing, 
rebuilding and replacing thousands of for- 
eign and domestic condensers of all makes, 
gives us a practical background for design- 
ing efficient, economical condensers for any 
requirement. Every detail in a Conseco 
Condenser is designed to profit from good 
and bad features uncovered in the crucible 
of actual service. 


Two-pass Conseco Condenser with external 
air cooler. Port glasses and light in water box 
permit instant location of leaking tubes by 
connecting air hose to shell. Deep water box 


and quick-opening manhole facilitate internal 
cleaning. 


Condensers. Materials selected for each 
part are the most economical for the ex- 
pected life of the unit in the service for 
which it is designed. 


Our engineers will gladly give you the 
benefit of their extensive experience in the 
production -of an_ efficient, economical, 
trouble-free condenser for your particular 
requirement. And, if you are in a hurry, 
name your own delivery date. 


gee A highly skilled, specially equipped service organization, ready for immediaté 
action anywhere on the continent, backed by engineering and manufactur 


There is no wasteful designing in Conseco 
i= ing facilities producing over 3,000,000 sq. ft. of heat exchangers annually. 


CONDENSER SEHVICEY & ENGINEERING CO., ING. 


81 RIVER ST., HOBOKEN, N. J. Phone—HOboken 3-4425 After 6 P.M. or eiieicndlilies 3-4428 


AIR AND. EROSION ELIMINATORS | 
EVEL UNIVERSAL JOINTS: 
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pumps, «WIZARD INJECTORS, FILTERS 


INNER-COATED® 


hy REMOTE 
CONTROL 


LITHGOW CORROSION 


Grove FlexFlo Valves employ just one (non-metallic) moving part 


NTRACTS 
CO —a flexible synthetic rubber tube which expands to open and con- 
TO CLOSE tracts to close. Therefore, there are no rubbing surfaces—no seats, 
discs, stuffing boxes, etc., to wear, stick or leak. All inner surfaces 
of the valve are completely protected with resilient Lithgow syn-: 
thetic coating which impregnably resists highly corrosive fluids and 
— \<=< gases, and eliminates any possibility of electrolytic action. Line fluid 
EXPANDS = 
TO OPEN — ie Lo is hermetically sealed off from the external operating medium by 
E the flanged lips of the cylindrical expansible tube which is securely 
BY anchored within the valve body. External remote control operation 
CKtnble 4 of the FlexFlo Valve may be affected manually, automatically or in 
ach combination with automatic control instruments. 
Write for Bulletin 800 Today. 
or 
| 
the THE UTILIZE ANY EXTERNAL SOURCE 
OF FLUID PRESSURE SUPPLY 
‘ical, EXPANSIBLE BGOMPRESSED LEVATED 
ular TUBE TYPE TANK 
ry, 
mmediate 
nufactur- ry 
ynnually. 


accueacy 


7 


REMOT ON TRO! 


GROVE REGULATOR COMPAR T 


6547 GREEN STREET, OAXLAND 8, CALIFORNIA. Branch Offices: 30 Rockefeller Plaza, New York 20 + bs Navigation 
Boulevard, Houston 1l, Texas * 1930 West Olympic Boulevard, Los Angeles 6, Californ: ’ WRITE TODAY FOR 


BULLETIN 800 
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RUST-—a nuisance and a very costly men- 
ace in many plants no longer need be 
tolerated. Laboratory magic has furnished 
its master. 


New Sinclair products, developed to 
solve tremendous military rust problems, 
are now available for your plant problem. 


Sinclair RusT-O-LENE B for exposed 
metal surfaces of machinery in operation, 
in storage, or in transit 
— provides a firmly-adhering rust proofing film 
~ prevents rusting of clean surfaces 
— halts further rusting of corroded surfaces 
—has lubricating qualities 


—defies any degree of moisture from mere 
dampness to heavy rain 


—can be readily removed when desired 


Sinclair OPALINE RP (Rust Preventing) 
O1ts for enclosed oil systems, prevent 
internal rusting of engines, hydraulic 
systems, gear reducers, and similar ma- 
chinery intermittently operated, stored, or 
transported. OPALINE RP also has ample 
lubricating qualities for temporary use. 


Both these remarkable Sinclair rust- 
preventives have successfully passed the 
most exacting service tests, and fully meet 
Government specifications. 


Learn how RusT-O-LENE B and OPAL- 
INE RP can combat rust for you. Write 
for brochure giving full details. 


INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY, 630 FIFTH AVENUE, NEW YORK 20, N. Y. 
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FROM A PROMINENT USER 


June 28, 1944 


We have seven water tube poilers ranging 
60 rated opera ating auri 
and all 


of rat 


the city water in this toca ality +5 nard and contains a nigh 
we use the Permitit zeolite water softener to 


percentese ef se ids. 
4 rectify * his condition sopewnat+ 
‘eg We have not used the tube qurbine since the 
in fact what scale #35 on, ha ad pe eoled off. 
continuous plow aown 35 pade use of on all poiberss qhese 
| were installed as airected by putler Engineer 
we feel the pe-Scalers are doing > for You 
ask what eirriculties we nad to our instablet tion of De-Scalers: 
pest be answere in dollars and cents. 


This jon 


are stment, ¥e ned 
h nm the 


pmends ions; we 


Using chemical 
ith jadoratory 


inconvenience 
it cost .87 per day per 
ssary waste of heat throug? 


these costs: 35 3 
$3.50 per aay per poiler- with scaler 
the element and the 


the blow downs. 
we took & —— of 5 3 De-Scalers out of our #2 460 HP poiler 
week afte ponths of nara services he cnrtridge showed 
very pittie erro® 
tional services 


an 12 ponths of 


NEW 


—tstablished “us 
> ny 


BUTLE 
‘De-Sealers ER DE-SCALERS* 
tion, as their a more satisfact 
_ basic The wid is water correc- 

-Scaler’s years of 
Tmance 


Frank Spillane 
c/o wcDona 
180 Front street 
New york, new Y 


gh & sons 


thousands 
boi 
ilers throu h pear Sit: 
8 out the wo id. +3 
we nave instar ea Butler pe-Scalers in 8 of our 400 H.P. Babcock 
poilers; I an please ed to you that 
tne results obtained from the *putler 


the 
correcti most mod 
on obtainable N er and economical ane Wilcox water 
all inside surf ot alone does water we ore very much with 
entire aces of the boiler dle the De- Scaler ne-scalers- 
to operate in 
boil 
ers up to 330 wot 
chief gineer 


Th 
he sale-fo 


contained in 
the the water, preventin 


gradually 
or type. 


Yours very truly, 
INCORPORATED 


HENRY HEIDE, 


DE-SCALER 
PERFOR 
IN THE 
= water analysis nec 
e removal of old 
ents electrolytic 
“ wk" corrosion, 
not harden soft pack 


current 
‘elec generated 
ytic effects of in ‘the: boiler; and greater 
other metals in. overcomes | ing. 
@ Will not 
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The gauge with the 
“RECALIBRATOR” 


A gauge built to Marsh standards 
is not likely to be knocked out 
of adjustment. But if it is, the 
Marsh “Recalibrator”’ will 
quickly restore its accuracy. 
Simply turn the “Recalibrator” 
* screw until the pointer coin- 
cides with zero. The gauge will 
then be right at all points on 
the dial. Unlike other methods 
of re-setting, the “Recalibrator” 
re-establishes the proper rela- 
tion of the bourdon tube to the 
movement—actually re-cali- 
brates the gauge. The conven- 
tional method of removing and 
re-setting the pointer does not 
accomplish this. 


MAN’S GAUGE 


@ In many large organizations there are men who have lived with pressure 
gauges until they know every good trait and bad habit of every make of 
gauge under the sun. 


Marsh Gauges were designed for such men . . . or perhaps it would be 
more accurate to say that they were designed by them. Their experience was 
consulted—the characteristics they wanted were incorporated in Marsh 
design and construction. That is why the Marsh Gauge—particularly as 
exemplified in the Mastergauge—can truthfully be called “an instrument- 
man’s gauge”. 

It probably isn’t necessary to go beyond your own organization to con- 
firm this. But if it is, you can find eloquent proof that the Marsh gets the full 
vote of those who know gauges best in its widespread standardization as 


original equipment by the most discriminating manufacturers of products 
requiring pressure indication. 


JAS. P. MARSH CORPORATION, 2075 Southport Avenue, Chicago 14, Illinois 
Export Department: 155 East 44th St., New York 17, N. Y. 


RACY” 
DIAL THERMOMETERS = HEATING SPECIALTIES 
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American Blower Forced and In- 

duced Draft Fans are widely 
known for outstanding performing 
qualities and dependable operation. 
Many power plant executives say 
they would not have any other make. 
Those who want undivided respon- 
ibility do not stop with American 
Blower Fans but take Step 2. 


CANADIAN 


American Blower Type ST Dust Pre- 

cipitator does away with the fly ash nui- 
sance. No water required —no complicated 
electrical equipment to clean. Far-sighted 
power plant engineers have found it has 
another distinct advantage —it definitely re- 
duces fan maintenance. And, speaking of fans, 
control and fans go together. That’s why we 
remind you of Step 3. 


HOW TO SOLVE YOUR DUST OR FLY ASH PROBLEMS 


The photograph, on left, shows a part of our modern Dust Testing Laboratory. 
Here, special laboratory collectors determine the design necessary to meet 
any specific problem. In the last 20 years, we have run tests on more than 4100 
distinctly different materials. These tests include microscopic investigations, 
screen analyses, and collector performance. American Blower not only has the 
finest facilities for testing, but we also have the largest facilities for building 
Dust Precipitators. Every Dust Precipitator we sell is built entirely in our own 
plants. Why not take your problem to the oldest and largest manufacturers of 
this type of equipment in the world? 


AMERICAN BLOWER 


AMERICAN BLOWER CORPORATION, 
SIROCCO COMPANY, 


Division of American Raviator & Standard Sanitany corroration 


DETROIT, 


LTD., WINDSOR, 


3 Fluid Drive has proved so suc- 
cessful for variable speed fan 
control, we needn’t go into details. 
Suffice to say, leading power pro- 
ducers tell us Fluid Drive increases 
overall plant efficiency .. . Best part 
of it is, one man sells all three. Saves 
your time, provides undivided re- 
sponsibility, greater satisfaction! 


MICHIGAN 
ONTARIO 


| 
/ 
yy 
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GRAVER Chemical Mixers anc 


Proportioners 
Insure Accurate, 
Automatic Control 


Level Controller 


' 
Application of Graver Remote | 
Control Chemical Proportioner! § 
to a Woter Treating Plant 
Chemical 
| ater | 
‘Treating |_Chemical Cable Drum 
; aSwing Pipe or 
Flow Measuring | ' Electris Skimmer 
Device with Contactor ; | : — Chemical 
Wires ( 
| — Mixing & 
Electric Wires Chemical Pump , wae Sump « 


HE proper mixing of chemicals used in the conditioning of boiler feed 
water, and their accurate proportioning and feeding, have won an enviable 
reputation for Graver Chemical Mixing and Proportioning Equipment. 

The Graver Chemical Mixing Tank embodies numerous features which are 
the result of Graver’s many years of experience in the design and manufacture 
of water conditioning equipment of all types. A unique arrangement of agi- 
tators and baffles insures uniform distribution of soluble and insoluble chem- 
icals, providing a non-swirling mix free from stratification of chemicals. 

The Graver Remote Control Proportioner provides several distinct advan- 
tages. It can be used with any standard flow meter and the meter can be located 
at any desired point in the raw water supply line. It has an accuracy of 98% 
at all flow rates and automatically permits instant increase or decrease of the 
chemical charge over a wide range, should a change of treatment be required. 

The flow measuring device is fitted with an electric contactor designed to 
make contact for a predetermined amount of water passing through the meter. 
The impulse is transmitted to the Proportioner, setting it in motion instantly. 
If the electric current fails, the Proportioner may be operated manually. 

Graver designs, builds, and installs water conditioning equipment of all 


types to meet every requirement. 
Whatever your problem may be, 


i our engineers will gladly consult 
GRAVER | with you. 


This diagram shows the arrangement 
of agitators and baffles and the meth- 
od of lowering the swingpipe into the 
chemical solution by means of a cable 
attached to the Graver Proportioner. 
The chemicals discharged from the 
swingpipe are diluted with softened 
water before they are picked up by 
the chemical pump. 


The Graver Remote Control Propor- 
tioner is a compact unit which can be 
conveniently mounted near the chemi- 
cal mixing tank. The variable type 
timer is designed to operate the motor 
drive of the proportioner for a pre- 
determined length of time for each 
impulse received from the meter con- 
tactor. Should a change of treatment 
be necessary, the variator can be ad- 
usted, permitting the operator to vary 
the amount of chemical feed, plus or 
minus 50%. This equipment is adapt- 
able to any make of solution type 
chemical feeder where a swingpipe 
or skimmer can be installed. 


Process Equipment Division of 


GRAVER TANK & MFG. CO. INC. 


4809-25 Tod Ave., East Chicago, Ind. 
NEW YORK CATASAUQUA, PA. CHICAGO TULSA 


Hot Process Water Softeners— Zeolite Water Softeners —Water Filters 
— Oil Removal Filters —!ron Removal Filters —Taste and Odor 
Removal Filters — Reactivators —Filtering Materials — Zeolites 
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[ie name Sivyer has long meant 
quality steel castings—castings meet- 


ing and exceeding all the require- 
ments for high pressure, high tem- 
perature service... for long-time 
service. 

Behind these castings stands Sivyer’s 
third of a century experience—assur- 
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ing close dimensional accuracy, true- 
ness to pattern contour and shape and 
integrity of metal. It is these all- 
important qualities that have estab-\ 
lished the Sivyer trademark <> as 
worth looking for when longer cast- 
ing life is wanted. Make Sivyer your 
source for all steel castings. 


MILWAUKEE cwrcaco\ SP 


CASTING 
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CONTROLLED 


PISTON RING EXPANSION JOINT 


CONDENSATION METERS 


Over 65 years of “knowing how” are reflected in the 
design of every ADSCO product. Every step in their pro- 
duction through foundry, welding and machining opera- 
tions to the final assembly is closely controlled and super- 
vised by ADSCO trained experts. This rigid conformity to 
high standards and latest code requirements is your best 
assurance of built-to-last steam distribution equipment from 
a single source of supply for district or central heating 
systems. 

All ADSCO products are described in the latest Catalog 
No. 35 which will be sent upon request to any engineer who 
specifies, requisitions or purchases steam distribution equip- 
ment — with the catalog we will include the handy ADSCO 
Expansion Calculator, a simple slide rule for quickly deter- 
mining the expansion of pipe due to temperature changes. 


Write for your copy of the ADSCO Catalog TODAY. 


ADSCO cataloc NO. 35 


EXPANSION CALCULATOR 
sco 


prooucts 


P 


DSCO PRODUCTS INCLUDE 


Expansion Joints Storage Water Heaters 


Tile Conduit for 
Underground Pipe Lines 


Instantaneous Heaters 


Heat Economizers 
Pipe Supports 

Fuel Oil Heaters 
Saddle Plates 

Special Heat Exchangers 
Alignment Guides 

Jacket Water Coolers 
Steam Traps 

Condensation Meters 
Steam Separators 

Flow Meters for steam, 


T and Y Type Strainers water, gas or air 


AMERICAN AN [JISTRICT STEAM (COMPANY 
TONAWANDA, 


Steam Line Equipment 


NEW YORK 
For Over 65 


Makers of “yP-TO-DATE™ 
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Here’s convincing 
proof of service life 
with 


CHASE ANTIMONIAL ADMIRALTY* 


During the past nine years, millions of pounds 
of Chase Antimonial Admiralty have been 
installed . . . yet not one service failure from 
dezincification has been reported to mar the 
performance record of this condenser tube 
alloy. And here’s another thing: while the 
antimony greatly reduces the yearly costs of 
your condenser tubes (due to the increased 
resistance to dezincification), the initial tube 
cost is no more than for plain Admiralty. 


.If you are seeking a reliable, economical 
condenser tube for salt or brackish cooling 
water conditions, you need look no farther 
than the proved performance record of Chase 
Antimonial Admiralty. 


KEEP THIS IN MIND — Chase Antimonial 
Admiralty offers you outstanding service life 
because it is (1) highly resistant to dezincifica- 
tion; (2) virtually immune to stress-free inter- 
crystalline corrosion; (3) costs no more than 


plain Admiralty. 


For details phone your nearest Chase Ware- 


house or Service Office. Pat. No. 2,061,931 


SPECIAL 


OF 
CHASE BRASS & COPPER CO. 


—Incorporated — 
Waterbury, Connecticut 
SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


ALBANY f CINCINNATI INDIANAPOLIS MINNEAPOLIS PHILADELPHIA SAN FRANCISCO 
ATLANTA T CLEVELAND KANSAS CITY, MO. NEWARK PITTSBURGH. SEATTLE 
BALTIMORE — DETROIT LOS ANGELES NEW ORLEANS PROVIDENCE ST. LOUIS 
BOSTON HOUSTON MILWAUKEE NEW YORK ROCHESTER$ © WASHINGTON f 


CHICAGO t Indicates Sales Office Only 
This is the Chase Network —handiest way to buy brass 
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* Walk into any big, modern oil refinery or power plant 
and the chances are you will find Taylor Forge nozzles 
like the one pictured above providing safe, full strength 
outlets on high pressure boilers and pressure vessels. 


This is no coincidence. As America’s first maker of fully 
reinforced pressure vessel outlets, Taylor Forge has built 
up a fund of technical information on the complicated 
subject of stress conditions in such vessels, and engineers 
have learned to draw heavily upon our experience and 
knowledge in designing for full strength. 


| like the above bring the steam or other fluid out of the 
boiler or pressure vessel, but from there on the job is taken over by the 
piping system. And here, too, Taylor Forge “know-how” and experience 
play an important part. For this knowledge has resulted in a very nearly 
ideal line of Welding Fittings. 

Yes, WeldELLS and other Taylor Forge Welding Fittings are designed 
for the job they are to do. . . designed to provide safe, long lived and 
economical piping. 

Just take a moment, please, and check the list of features opposite. 
Are there any you would omit? Can you think of any you would add? 


That's why we say WeldELLS are very nearly ideal—why you can 
be sure that 


Lave 


Wel 


TAYLOR FORGE & PIPE WORKS, General Offices & Works: Chicago, P.O. Box 485 
New York Office: 50 Church Street * Philadelphia Office: Broad Street Station Bldg. 


WeldELLS alone 
combine these features: 


© Seamless — greater strength 
and uniformity. 

@ Tangents—keep weld away from 
zone of highest stress—simplify 
lining up. 

© Precision quarter-marked ends 
—simplify layout and help insure 
accuracy. 

© Selective reinforcement — pro- 
vides uniform strength. 

®@ Permanent and complete identi- 
fication marking—saves time and 
eliminates errors in shop and field. 
@ Wall thickness never less than 
specification minimum —assures full 
strength and long life. 

© Machine tool beveled ends —pro- 
vides best welding surface and ac- 
curate bevel and land. 


© The most complete line of Weld- 
ing Fittings and Forged Steel 
Flanges in the World — insures 
complete service and undivided re- 


sponsibility. 
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That smooth, brush-marked surface is 
APEXIORIZED metal. The thin, but 
tough, durable APEXIOR coating has 
added years of life to the metal. 


APEXIOR keeps metal young by pro- 
viding an effective and long-lasting bar- 
rier against water and corrosion. It re- 
tards scale formation, lengthening the pe- 
riods between cleaning and making scale 
removal easier. Operating efficiency is 
thus improved and manpower conserved. 


Boiler Insurance — Brush-Applied 


APEXIOR NUMBER 1 is a water and 
steam resistant paint, purposely de- 
veloped to provide a protective coating 
for steel and iron. It is not affected by 
high temperatures, high pressures or 
ratings, by chemical treatment of boiler 
water or by varying feedwater conditions. 
It does not retard heat transfer. 


The thickness of two coats of APEX- 


“APEXIOR 
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This Apexiorized Metal 

Has Not Been Affected 
By Boiler Water 

During the Past 15 Years d= 


Keofis mew smmetal new... 


IOR NUMBER 1 is only about .0025”, 
yet one application lasts 2 to 3 years or 
more. It is easily renewed. 

Painting boiler metal with APEXIOR 
is recommended by boiler insurance 
companies. And many manufacturers of 
turbines coat their shafts, rotor bodies, 
and frequently interiors of casings with 
APEXIOR before shipping to customers. 


Let us give you more facts. Use the 
coupon below. The Dampney Company 
of America, Main Office Hyde Park, Bos- 
ton, Mass. Branch Offices, Atlanta, Chi- 
cago, New York, Detroit, Philadelphia. 
Engineering Sales Representatives—Pitts- 
burgh, Cincinnati, New Orleans, San 
Francisco, Los Angeles, Portland, 
Seattle, Phoenix, Denver, Salt Lake 
City, Dallas, Houston, Vancouver, B.C., 
Montreal, P. Q., Havana, Cuba, Hono- 
lulu, T. H. Marine Dept., 114 Liberty 
Street, New York, N. Y. 


This May Be Extreme, 
But it May Happen 
Within A Short Time 


Gives old metal new 


In Any Boiler 


For “Cold-Wet” Metal Surfaces— 
APEXIOR No. 3 


Wherever you have tanks or metal sur- 
faces exposed to water or moisture at any 
temperature under 126°F.—protect them 
with APEXIOR NUMBER 3. This special, 
shiny black paint on metal is highly re- 
sistant to cold water, fresh or salt. 


Organizations like these have used 
APEXIOR for years 


Aluminum Co. of America 
Boston Edison Co. 

Lever Bros. Co. 

Swift & Co. 

Truscon Steel Co. 

Goodyear Tire & Rubber Co. 
Standard Oil Co. of N.J. 
Virginia Railway 

Delaware Power & Light Co. 


THE DAMPNEY COMPANY OF AMERICA 
Hyde Park 36, Mass. 


Please send free Bulletin 


Company 


1290 
1305 (Marine) 


\ 
~ 
‘4 
q 
of America & 
STATIONARY BOILERS, LOCOMOTIVES AND STEAMSHIPS 


PACKED WITH SATISFACTION 
When You Use R/M 


For valves or any other industrial packing job . . . pumps, compressors, 
steam engines, manholes, etc. ...R/M packings give long, satisfactory 
service * Altogether, R/M makes more than 73 different types of packing: 
Rings, spirals, wicks, coils, sheets, spools, tubes, gaskets, bulk. 


- - . each in a wide range of sizes 
. for temperatures to 1200° F. 
for pressures to 5,000 Ibs. 
This complete, reliable, time-tested line is all one quality and backed by 


more than forty years’ experience with diversified packing problems. 
Specify R/M for permanent, leak-tight packing. 


Ruy > 
Y I -MANHATTAN, INC. 
eo 
Bridgeport, Conn. North Charleston, S.C. © Passaic,N. J. & 
| KINGS FOR BHRERVY INDUSTRIAL 
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NO INSTALLATION 

DELAYS—Whole 

Works In One Compact 
Assembly! 


Clarage Multitherm Units can step 
up your production, and insure 
lower post-war costs. Units are 
made for cooling only, heating 
only, or complete year ‘round 
air conditioning. Quickly installed 
without expensive building alter- 
ations; no ducts required. Space- 
saving, suspended type unit 
shown above. 


SPECIAL SERVICES 


Back of our field engineers are 
design’ specialists, research and 
testing laboratories. We are 
geared to solve any air handling 
or conditioning problem, no mat- 
ter how special. 


ENGINEERS KNOW 


needs|§ HE KNOWS HOW! You'll 
like his intelligent, forthright answer 
to your requirements. 


Too much or too little heat, too much 
or too little humidity, smoke, fumes, 
foul odors — are BAD air conditions 
keeping your production low, costs 
high — giving your plant an acute 
absentee problem? 


COMPLETE 
AIR CONDITIONING 


% You'll like, too, the way we at the e 
COOLING 


factory do our part to back him up 
by furnishing equipment engineered 


* Possibly it’s time to have a Clarage 
application engineer give your opera- 
tions the once-over — have him spot 
your air handling or conditioning 


ClrageFan Company. 16, mich. 


for high efficiency, and built for un- 
failing service. Our total 

and unexcelled facilities 

are at your command! 


APPLICATION ENGINEERING OFFICES IN ALL PRINCIPAL CITIES 
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VENTILATION 


FACTORY HEATING 


MECHANICAL DRAFT 


FANS and BLOWERS 
for 
INDUSTRIAL NEEDS 
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= 
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TODAY OR POST-WAR / 


4 
” 
3 
ha 


Valuable 


t Is Imporlant 
We 


LIQUIDOMETER 


"THEYRE ALWAYS ' DEPENDABLE 
100% automatic. 
No pumps, valves, or auxiliary units needed 
to read them. 
Models for either remote or direct readings. 


Accuracy unaffected by specific gravity of 
tank liquid. 
Approved by Underwriters’ Laboratories for 
gauging hazardous liquids. 

Write for complete details 


‘39-16 SKILLMAN AVE., LONG ISLAND CITY.I.N 


How to 


...Without Stalling Traffic 


Now you can restore broken concrete to 
solid smoothness without having to close 
off the area. Use durable INSTANT-USE 

. a tough, plastic material which you 
simply shovel into hole—tamp—-and run 
traflic over immediately. NO WAITING. 
fs Bonds tight to old concrete. Makes 
Es smooth, solid, heavy-duty patch. With- 
Keep a drum on 
Immediate ship- 


y stands extreme loads. 

hand for emergencies. 

ment. 

REQUEST DESCRIP. 

= TIVE FOLDER And 

Details of FREE TRIAL 
OFFER 


FLEXROCK COMPANY 
3677 Filbert St., Philadelphia 4, Pa. 

Please send me complete INSTANT-USE informa- 
tion and details of FREE TRIAL OFFER—no obli- 
gation. 
Name 


Company 


Fillet Wed HELPS 
’EM CLEAN! 


Z 


NOBODY 


@ The presence of Mr. Fillet Weld in 
BATES GRATES means his pal, the Hex Cross Bar, is 
there too. This combination provides clean, crisp, 
SAFE open steel flooring and stair treads. There’s 
nothing better or safer than clean, straight edges 
of steel—such as the top edges of sates main bars 
and welded Hex Cross Bars. They’re easier to 
maintain, too. 


that’s only one reason why 
BATES ¢ GRATES are better 


@ This safety angle is only one of the 
distinctive features of BateseGrates. The Fillet 
Welded Hex Cross Bars make sates stronger. The 
design also allows maximum light and ventilation. 


‘All this adds up to: 


Get a bid from BATES 
on every job where you need GRATES 


GRA 
| 
| 
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CURED BY A NOSE 
FOR TROUBLE 


Consistent failure... at the same definitely- 
located points ...led this power plant to apply 
to Scovill for help. Scovill Service in Men 
helped determine that chlorine leakage was 
causing the trouble. A few simple installation 
changes cured the trouble. 


DOUBLE RIDE 
WITH CUPRO-NICKEL 


Admiralty tubes operating in 210°F., vapor- 
side, lasted only 8 months. Contaminated salt 
to brackish circulating water invited permea- 
ble scale formation, favoring dezincification. 
Scovill Service in Metals recommended 70-30 
Cupro-Nickel, lengthening service life 100%. 


CONCERNING AN 
INFORMATION EXCHANGER 


Many a refinery man, reading Scovill’s Con- 
denser Tube Booklet, has widened his knowl- 
edge of certain phases of heat exchanger tube 
service. Scovill Service in Manuals reports 
regularly on studies of Scovill research labo- 
ratories plus experiences of Scovill service 
engineers. 


All three types of problems...selection of the 
proper metal...correct installation practice... 
desire for further information—are directed 
to Scovill because it is 
One Company Which Gives You 
ONE PRODUCT 
. .. Condenser Tubes 


THREE SERVICES 


MANUFACTURING COMPANY 
WATERBURY 3), CONN. 


Fora free copy of the new Scovill Condenser Tube Booklet, write SCOVILL MANUFACTURING CO., 13 Mill St., Waterbury 91, Conn, 
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COOPERATE USE THE E V ER y BOILER 3 
PRACTICAL SHOULD HAVE ITS OWN 
FYRITE 


CO, INDICATOR 


REVEALS FUEL WASTE 
INSTANTLY! 


CO: analysis of the flue gases is the only 
method available for determining the per- 
centage of fuel wasted up the stack. The 
practical FYRITE COz Indicator makes COMBUSTION 
accurate flue gas tests easy—quickly 
pointing the way to adjustments and re- 
Pairs necessary to secure efficient fuel ie 
utilization. The FYRITE requires no skill 
or technical knowledge; is simple and 
rugged; has no valves, clamps, or leveling 
bottle, no glass parts or batteries. 
OXYGEN INDICATOR de- THE BEST BOILERS ALSO USE 


signed on same principle 


| 


RETURN THIS COUPON FOR BULLETIN 341 
on FYRITE. Learn how to get immediate WwW YD-ANGLE | 
PERISCOPES 
WITH INDUSTRIAL 
TYPE FLUE FILTER 


delivery under priority regulations. 
py ESS INSTRUMENT CO., FORT LEE, N. 
BACHARACH 
Industriel | Indicators, Controllers, ond 
7000 BENNETT ST. 
PITTSBURGH 8, PA. 


50 COMPLETE 


Solution to 
Coal Dust Control: 


Jhe S.E. Co. 


Coal Scale! 


A clean, bright, “eat-off-the-floor” boiler room, free of dust-clogged equipment can’t be mait- 
tained where coal dust is constantly sifting out on floors and walls. The ruggedly dependable 
S.E.Co. Coal Scale is built to lick this dust problem for you! Its frame is dust-tight, the beam 


pivots and loops are enclosed in a dust-proof case and the scale doors are equipped with pos 
iy tive dust seals. Thus, not only the scale, but all the equipment in your boiler room is kept du! 
. free for efficient operation. 
7 We'll forward complete information on S.E.Co. Coal Scales at your request. Address inquitits 
to The Stock Engineering Co., 715 Hanna Bldg., Cleveland 15, Ohio 


ENGINEERING CO. S.E.Co. Coal Valves and Coal Scales, CONICAL Non-Segregating Coal Distributor 
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his one 
belongs 
in the 
famous 
Believe 


It or 


series of 


Robert L. Ripley: 


ACochrane Flow Meter, of the tilt- 
ing U-tube type, was installed in a 
boiler room, which, far from being 
the bright, clean, ‘“‘eat-off-the- 
floor’ variety the readers of this 


magazine are familiar with, was 


very dirty indeed. The operators, 
again unlike our readers, were 
probably rather careless, for the glass 
on the meter door was cracked 
and no one bothered to replace it. 
The meter, being of the indicating 
type, required no change of chart, 
or other excuse for opening the 
door, but continued to function 
properly for two years. Then there 
was an inspection. and it was found 
that the meter case was half-filled 
with coal dust...and that the tilt- 
ing manometer had kept plough- 
Ing a clear path for its operation. 
Its accurate performance had not 


been affected. That’s POWER! 
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What is the secret of this 
power inherent in every 
Cochrane Tilting U-tube 
type of Flow Meter? 


Simply this: the difference in rate 
of flow in the pipe line changes 
the level of the mercury in a 
sealed U-tube which is balanced 
on a knife-edge bearing. As the 
mercury shifts from one side to 
the other of the U-tube, the bal- 
ance swings, moving indicator, 
pen arm and integrator to record 
the change in flow. 


Simple . . . powerful . . . never- 
failing. Tf you have a tough me- 
tering job, if your operators are 
unskilled in instrument care and 
maintenance, if you want the 
simplest and most powerful flow 
meter made, this Cochrane Tilt- 
ing U-tube Meter was made for 
you. Write today to Cochrane 
Corporation, Flow Meter Division, 
3106 N.17 St., Philadelphia 32, Pa. 
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For Compressed Air 


Positive purification of air lines 
is assured with this new Model 
A-1 Pur-O-fier designed to elim- 
inate free moisture, oil and for- 
eign matter in small compressed 
air systems. It operates with from 
1 to 5 cubic feet of air and for 
intermittent operations is ex- 
tremely sensitive to the slightest 
movement of air. Weighing only 
114 Ibs., this new unit is just 3%” 
in diameter by 5%.” deep includ- 
ing plastic, transparent entrain- 
ment sump. Model A-1 Pur-O- 
fier requires no maintenance. 
Drain valve permits easy and 
quick draining of the sump. Pur- 
O-fier uses positive, centrifugal 
action as a medium for purifica- 
tion and can be used for air- 
operated instrument controls, 
air-operated gauges of the pre- 
cision and checking type, and 
air-operated cleaning devices of 
many types. This unit will op- 
erate effectively from 1 to 75 
P.S.I. Write for bulletin No. 11 
giving complete details. 


New Model A-1 Pur-O 


Patent 
applied 
for 


‘Write for.New 

Bulletin No. 11 giving 

complete specifications 
and applications 


BIRD-WHITE COMPANY 
3120 WEST LAKE STREET 
CHICAGO, ILLINOIS 


HIGHEST-PAID 


ENGINEERS 


of Outstanding 


FACTORIES 


RAILROADS 


(for coal or oil, high or low 
pressure boilers) 


Distributors! Salesmen! A 


SHIP LINES 


show impressively better perform- 
ance almost immediately with 


The factual story is big and important. 
Write for it today and decide for yourself. 


NUTMEG CHEMICAL CO. 


223 State Street, New Haven 10, Conn. 


(for oil-fired, high or low 
pressure boilers) 


few choice territories open. 


....@ proper type 


for any condition 


, Over sixty years Quaker has been manufacturing a com- 


Reg. U. Pawgot. 


plete line of Rod and Sheet Packings. In fact it is the 


complete line. 


For old equipment, for new equipment .. 
low pressures, or high 


kinds of Service conditions ... 


pressures. . 


. cold water or steam .. 
any other kind of liquid. . 


. for all 


. water, oil, acids or 
. air, steam, vapor or vacuum. 


In Rod Packing the Quaker line comprises construc- 
tion of rubber, flax, duck, asbestos, metallic in coil, 


ring and spiral form. 


In Sheet Packing the Quaker line includes rubber, 
cloth insertion, fibre and asbestos. 
Regardless of the service you may require, there is 4 
Quaker Packing to meet that condition. 
Consult Quaker if you have any packing troubles. Our 


Packing Experts are at your service any time. 


If there is a way to get it done QUAKER will doit 


QUAKER RUBBER CORPORATION 


Mfrs. Industrial Rubber Products 


PHILADELPHIA 24, PENNSYLVANIA 
NEW YORK - CLEVELAND - CHICAGO - HOUSTON 


Western Territory 


Quaker Pacific Rubber Company 


San Francisco 


Los Angeles 


POWER January, i945 


| \\ ray 
4 
fi 
NCC 
NO age 
ry \ve 
move 
Re 
| 
294 


LOBEIRON Seamless Pressure Tubing 
(99.5% pure iron) is manufactured 
by piercing solid rounds and rolling them 
into tubes. It is pressure tubing that is 
easily formed or welded and offers 
unusual qualities of corrosion resist- 
ance — ductility — toughness. 


Boiler tubes of Globeiron are easily 
rolled in and beaded; condenser tubes 
may be expanded, flared, or flanged 
readily because of the ductility and 
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TECHNICAL MEN 


| 
BULLETIN 113 DESCRIBES 


PRESSURE 


toughness of Globeiron. 


Bulletin 113 gives the complete facts on 
Globerion advantages — write for your 


copy today. 


STAINLESS TUBES 


% BOILER TUBES % HEAT EXCHANGER | 
* GLOBEIRON TUBING TUBES TUBES aa 
GLOWELD TUBES MECHANICAL TUBING 


GLOBE STEEL 


5015 


; A NEW BULLET &g 
IN FOR ENGINEERS 
and | | 
TUBING 
n 
gh 
} OF 
m. 
Jur 
DENSER 
it 
[A 
DN 
STEEL TUBES CO., Mlucuhee 4, Wis., U.S.A. 
45 
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For those interested in a good stoker for plant, institution, 
office building, hotel, apartment or home, there’s a 
Brownell Underfeed to suit your requirement up to 


499 h.p. with single retort—larger industrial sizes with 
twin retorts. 


Write for illustrated bulletin 


OR PRISMATIC REFLEX TYPE, 
FOR ALL PRESSURES AND TEMPERATURES 
ERNST WATER COLUMN & GAGE CO. 


Livingston 


Catalog 45 LIVINGSTON, NEW JERSEY 6-2356 


for VERTICAL FIRING 
fUPWARD 


GAS The 32 years experience of the National Airoil Burner Company in the design and manufacture 
a of oil and gas burners, naturally led to the development of entire combustion units for firing 
P yet ol ER? vertically, upward or downward. We have made numerous successful installations of this type, 


many of which are quite large, for firing Boilers, Steam Superheaters, Direct Fired Air Heaters, 
Chemical Retorts and Kilns. 


In the illustration we show the 
assembly of our special up-fired 
S. A. R. Oil burner with oil (at 
right) and steam (at left) control 
valves. 


Regardless of the size of the in- 
stallation we can supply oil-gas 


burning equipment to meet your 1250 EAST SEDGLEY AVENUE, PHILADELPHIA 34, PENNA. 


specifications . . . call on us. 


OIL BURNERS GAS BURNERS GAS PILOTS PUMPSETS @ EXPLOSION DOORS 
ACCESS DOORS AIR DOORS BURNER BLOCKS @ FURNACE OBSERVATION WINDOWS 
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| | | 
| 
HIGH and LOW Alarm Water Columns 
//~ EQUIPPED WITH INCLINED GAGES\ 
= FIG. 
FIG. heal | | 32 
1 
~ 
i 
= 
NATIONAL AIROIL BURNER Company, Incorporated 
2% 


High refractoriness, chemical stability and resistance to abrasion 
and to slag penetration make CRYSTOLON (SiC) Brick ideal for 
heavy duty work in stoker-fired furnaces, generators of water gas 
sets and combustion chambers of high temperature furnaces. The 
dense surface of CRYSTOLON Brick resists slag penetration so that 
clinkers are easily removed leaving the brick clean and undamaged. 


NORTON COMPANY Worcester 6, Mass. 


Refractories 
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Ingenious New 


Technical Methods 


Presented in the hope that they will 
prove interesting and useful to you. 


Smooth-On No. 
7-B Quick Patch 


Cement is easy 


to use, sets over- 
night, stays in 
place, is econom- 


ical. 


Applied in the evening— 
Ready for service next morning 


Besides hardening quickly, floor repairs 


made with Smooth-On No. 7-B are durable New Internal Gage Avoids Over Cutting 


and do not loosen or crumble. This is because 


Smooth-On expands as it sets, wedging the .. . Saves Wasted Man Hours 
patch tightly in place. 


No need to put off floor repairs until At last a gage that takes the 


guess work out of checking inter- 
cracks, holes or ruts have become a dan- eel diameters either machine 


gerous menace. Smooth-On’'s_ overnight bored, or close ground and lap- 
hardening means repair jobs that do not ped. It is called the Keene Internal 


, 1 : Gage and is the first accurate 
interrupt plant routine. method for fast correct checking 


of internal splines and gears on 
QUICK PATCH FOLDER, | bochminimumand root diameters. 
40-Page Repair Handbook The gage is ideal for machining 
and inspection work, and proves 
The coupon will bring you descriptive its value in increased production. 
folder on Smooth-On No. 7B Quick Patch It can be used with either a master, 
and also the Smooth-On Repair Handbook 
showing ingenious repairs ] This time saving development 
plant and | is constructed of aluminum, is six 
“mt «lee the he inches long and weighs only five 
ounces. Available in models de- 
signed to read in thousandths 
diagrams. Pocket size. (.001) or in tenths (.0001). 


Quick ParcH <cseees When your gage has been 

CEMENT Fill Out and Mail VOW checked the thousandths left to 
bore, the actual job of machining 
-~ ta oe paw Avenue, Jersey City 4, N. J. Wrigley’s Spearmint Gum helps 
Quick Patch in Please send me Quick Patch folder and keep youalert and watchful. Chew- 
5-Ib., 25-Ib. or Smooth-On Repair Handbook ing gum seems to assist you over 
100-Ib. sizes. the dull spots in the day's work. 
And Wrigley’s Spearmint will aid 
you in your peacetime job by help- 
ing to keep you wide awake and 
efficient during that part of your Closeup of dial showing sim 
work that may seem unimportant, plicity and fast visibility. 
but which actually means perfec- 


Do it e ff; S M 0 OT H: 0 N tion to the completed product. 


. You can get complete information from 
The Iron Repair Cement of 1000 Uses Keene Electrical Machinery (».,.542 W. 


Washington Blod., Chicago 6, 2-52 
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In and around America’s vital war plants 
... on our big and busy military air- 
fields... fire protection is provided by 
Cardox Fire Extinguishing Systems, Fire 
Trucks and Airport Fire ‘Trucks. 

Each is a highly specialized fire extin- 
guishing tool . . . exactingly engineered 
to do a specific job ¢ uicker and more 
effectively than it has Roms done before. 
But all Cardox Systems and Mobile Units 
have one outstanding characteristic in 
common: Cardox Engineering in the ap- 
vlication and control of carbon dioxide, 
stored at 0°F, and 300 p.s.i. in a single 
Storage Unit containing from 4 to 125 
tons of fire-destroying Cardox CO». 

For Cardox has given the recognized 
advantages of carbon dioxide a new and 
roader scope of fire extinguishing per- 
formance, Because of this, these advan- 
tages can he applied equally well to small 
or very large in through mass applica- 


tion of Cardox CQ,, released in pounds 
or tons, 
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The efficiency of Cardox Systems and 
Mobile Units in giving fast-acting, non- 
damaging carbon dioxide enhanced ex- 
tinguishing performance is made possible 
by Cardox methods of control and appli- 
cation that give Cardox CO,: (1) Unie 
form extinguishing characteristics re- 
gardless of plant or atmospheric tempera- 
tures; (2) Availability in ample quantity 
for uninterrupted protection and mass 
application at high rate: (3) High CO, 
*“snow” yield for increased cooling effect; 
(4) Effective projection through rela- 
tively great distances. 


On the basis of this performance Car- 
dox has been given many of the toughest 
fire protection assignments—all over the 
country. Find out how through practical 
cooperation Cardox and its engineerin 
staff can assist you to make your wr 
fire protection more effective. Write on 
company letterhead for Bulletin 915. 


CARDOX CORPORATION 
BELL BUILDING*CHICAGO 1, ILLINOIS 


District Offices in New York + Bost * Washing! 
Detroit Cleveland «+ Atlanta Pittsburgh 
San Francisco . Los Angeles . Seattle 


COz FIRE EXTINGUIS'IING SYSTEMS 


im- 
| CARDOX 
: 
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OUR vast production 
capacity is at your 
command for Cut Gears and 
Sprockets of all types—from 
any material—in any quan- 
tity. Through “Industrial” 
you obtain the advantages 
of specialization . . . we 
make nothing else . . . thus 
we can serve you better. 
Write for our new Gear 
Catalog and Engineering 
Handbook. It’s the most 
comprehensive manual ever 
published for gear users and 
buyers. 


SOs 


< 
oi = 
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"AS43 VAN BUREN STREET 
CHICAGO 24, ILLINOIS 


6-Stage Boiler Feeder 


THRUSTFRE PUMPS 


There is yet to develop the first case of thrust trouble 
in any PENNSYLVANIA multi-stage centrifugal pump 
installation. 


Think what this means in terms of dependable, annoyance- 
free performance and saving in cost of maintenance. 


Why not investigate these fine pumps for your next 
requirement? 


Descriptive bulletin No. 238-CM and full particulars on 
request. 


PENNSYLVANIA PUMP & COMPRESSOR CO. 


For Hard Usage and 
Heavy Loads Speciiy 


AIRETOOL 


TUBE CLEANERS 
AND EXPANDERS 


The manufacture of tube cleaners and 
tube expanders that give maximum 
service under the most extreme con- 
ditions is Airetool's aim. And this 
aim is a reality because of Aire. 
tool's unique developments. 
Cleaners they are Airetool's 

more powerful motor that 

can be loaded down to 50 

rpm without stalling, the 

Airetool new form cut- 

ters thateliminate 

tracking and save 

tubes, the preci- 

Sion slip-fit con- 

struction of 

special alloy 

steel and 

other fea- 

tures. 


In Expanders they 

are the special 
tested designs, the 
precision construc- 

tion, their long life and 
others. No wonder users 
everywhere say Airetool 
Cleaners and Expanders are 
"Tops." 


Airetool Cleaners are made for 
tubes 1/2" to 24" 1.D.; straight or 
curved. Airetool Expanders are made 
for tubes to 12" I.D. 


Write Dept. P for informative, 
instructive literature. 


MANUFACTURING 
COMPANY 


AIRETOO 


Airetool & Yost-Superior Factory Bldg. 
SPRINGFIELD, OHIO \ 
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PROCESSED IN COPPER, STAIN- 
LESS STEEL OR OTHER ALLOYS 


HAT have milk bottles to do with pipe 
lines? Both react most positively to tem- 
perature variations. Under extreme cold, milk 
expands and comes right out the top of the bottle 
with little harm done. Under extreme heat, a pipe 
line expands, but a great deal of harm can be 
done unless sound steps are taken to compensate 
for this expansion. 

Ring Controlled Expansion Joints, as made by 
the Badger Fire Extinguisher Company, reliably 
compensate for any and all expansion in a pipe 
line due to variance in temperature, pressure, 
vibrations, or axial movement. They are available 
with single or multiple corrugations, in flange or 
weld types, all especially processed to eliminate 
strain and stress in steam, air, liquid, or gas lines. 


Catalog on Request 


[BADGER FIRE EXTINGUISHER COMPANY 43, Moss 
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HOPPES 


FEEDWATER 
HEATERS 


Deaerating 
and 


Non-Deaerating 


Write for Bulletin 
THE HOPPES MFG. CO. 


Established 1881 


SPRINGFIELD OHIO 


The main cause of leaks and breaks in welded pipe joints is the 
LACK OF PENETRATION. The big advantage of WEDGE Chill 
Rings with the patented SPLIT Feature is that they assure 100% 
PENETRATION of the ENTIRE pipe circumference. The joints are 
STRONGER because they are REINFORCED—in case of shock, 
strain or vibration the reinforced joints will not leak or break. 
WEDGE Chill Rings enable you to weld pipe CHEAPER, BETTER 


and FASTER. 


50% 


penetration 


Write for circular and prices 


WEDGE PROTECTORS, INC. 
9524 Richmond Ave. Cleveland 5, Ohio 


WEDGE SAVE MONEY & 


Split Feature 
Potented 


CHILL 
RINGS 


CONTROL ENGINEERING 
fundamentals and methcds 


for 
selection and 
application of 
process controls 
and 
servomechanisms 


given thorough treatment 
in this book 


JUST OUT 


CONTROL 
ENGINEERING 


By ED SINCLAIR SMITH 


Registered Patent Agent, formerly Engineer in Charge of Patents, C. J. 
Tagliabue Mfg. Co., formerly Hydraulic Engineer, Builders Iron Foundry 


367 pages, 5% x 8%, 121 illustrations, $4.00 


OW a recognized authority has gathered into a convenient 

volume the fundamentals, technique and data for a con- 

plete guide to this specialized field. The book gives both 
a qualitative and quantitative approach to meters and controllers 
and their plant applications, and includes the mathematical, 
physical, mechanical, hydraulic, acoustic, and electrical material 
necessary to give engineers from any field an extensively useful 
understanding of control relations. Here is a valuable guide fo: 
instrument men and engineers concerned with control engineering 
applied both in process control and in servomechanisms for 
automatic steering, regulation of airplane power plants and 
accessories, combat devices, etc. 


Presents these widely-needed tools: 


—table of plants, their regulators, and the performance of 
controlled systems formed by different combinations. Covers 
many cases ordinarily met with in control engineering, 
giving the reader a perspective that he only could get 
otherwise in years of experience. 

—the most efficient methods of handling second and third order 
differential equations, and cubics—full development of the 
use of differential equations as symptoms with determinant 
tests for stability. 

—a flexible method of attack, showing what must be done to 
the plant itself for it to be controllable, how to design 
regulators for specified but yet-unbuilt plants, how to fit 


regulators to existing plants working back from respons 
curves. 


SEE IT 10 DAYS FREE—SEND THIS COUPON 


McGRAW-HILL 
ON-APPROVAL COUPON 


McGraw-Hill Book Co., Inc., 330 W. 42nd St., New York 18, N. Y. 


approv: days I will send plus few cents postage or 
postpaid. (Postage paid en orders. ) 


cash 


oon 


(Books sent on approval in the United States only.) 
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TROY-ENGBERG 
STEAM ENGINE 


A FEW years ago one of the largest 
power generating stations in the 
country put through some far-reach- 
ing modernization steps. Would it 
surprise you to learn that the drive 
selected for the 48 stokers was the 
Troy-Engberg Steam Engine? 


The objective was maximum flexi- 
bility of the drive to meet the plant's 
widely varying loads. Dependability 
counted, of course, also efficiency 


but the major requirement was 
flexibility. 


If you are planning to install a new 
stoker be sure to check on the Troy- 
Engberg Steam Engine. Even for 
steady loads, it has much to offer. 
For flexible loads it's almost a 
“must.” 


TROY ENGINE MACHINE CO. 


Established 1870 


1498 RAILROAD AVENUE 


PCWER @ January, 1945 


TROY, PENNSYLVANIA 


1-TEM-2 
303 


ok 


aFYR-FEEDER 
OKERS 
BURN COAL LIKE OIL! 


Save with Fyr-Feeder—Burn less coal—Cheaper coal— 
Local coals—-Screenings—Coal yard sweepings, wet or 
dry—Wet coal is no handicap. 


FYR-FEEDER 


exclusively uses 


Air JET Coal 
PROPULSION 


Fines burn in suspension, larger pieces are spread 
evenly over grates. 

Fyr-Feeder increases boiler capacity—responds in- 
stantly to sudden load variations—requires no special 
skill or experience to operate—thin fuel bed eliminates 
clinkers—-makes firemen’s work much easier—no_ bank- 
ing losses. 


CHANGE OVER TO FYR-FEEDER NOW 


Easily installed in minimum time 


Fyr-Feeders are built in sizes to burn from 300 to 
12000 Ibs. of coal per hour. If you are or expect to be 
in the market for automatic coal burning equipment 


Wire or Write 


AMERICAN COAL BURNER CO. 


Engineers 


32-18 E. Erie St. Chicago 11, Ill. 


CLASS E 
PUMP 
GOVERNOR 


Is simple in construction and fulfills all conditions 


required of a pump governor. Real service is 


expected from every cash outlay for mechanical 
equipment, and Squires Steam Specialties are a 
receipt in full for such investments. It's worth your 


while to inquire about them. 


Squires 
Class E 
Pump 
Governor 


Described in 
Catalogue 
A-11, Sent 

upon request 


The C. E. Squires Company 
East 40th St. and Kelley Ave., Cleveland, Ohio 


Undustr 
stem 


and § 


DISTRIBUTORS 
EVERYWHERE 
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K-PANDO 
is the only compound that expands as 
it sets-- because it comes in one 
formula for all yses— 0" absolute, all- 
purpose pipe compound that does 
magic even in unskilled hands—"* is 
‘Serene the standard compound in American 
Shipbuilding and Industry: Here is ; 
permanen leak-proof insurance 
compound that corrects imperfections SN 
in threads and smooths flange faces: 
‘ / al 
4 
/ rentila 
nis’ 
further —holds anything Expanos 
cept certain heavy acids} 
joints easily taken apart 
withstands deflection, 
changes: vibration and alo 
pressures — better than \itharge and net f 
glycerine for all uses: X-Pando is more 
than just pipe joint compound: It is 
on all-purpose industrial sealing agent. 
Used by y. S$. Navy U. S. Maritime Com- 1” 
ae mmission, U-S- Coast Guard, U-S: Arm): 
Army Air Corps: and thou- 
sands of Industrial Plants 
and Contractors. 
ANDO CORP oRATION 
43-15 36th gTREET.” LONG \SLAND city, N- stillwell 4-7180 
4 


A Buffalo Limit-Load Fan 
ventilating a large building 


PC” Air Conditioning 
pinet for Comfort Conditioning 


Dndustrial Air Conditioning 
stem with Buffalo Fan 
and Special Air Washer 


Buffalo Wet Glass Cell Air Washer with All-welded Casing 


SSIGN FOR LIVING... 


@ To the average man “air conditioning” 
means “comfort,” year ’round indoor weather 
at desirable temperature and humidity. This 
kind of air conditioning is today going into 
war factories, ships, mines and airplanes. It 
has become part of the design to keep our 
soldiers, sailors and workers “living.” In ad- 
dition to this comfort conditioning, however, 
there is also much process conditioning, which 
calls for considerable technical knowledge, 
plus fans, washers, filters and other equip- 
ment. This process conditioning is vitally im- 
portant in a number of industries where 
working conditions or product quality require 


washed and conditioned air. 


Because hundreds of thousands of people are 


being educated to the advantages of condi- 


tioned air, there is certain to be a tremendous 
Post-Victory demand for air-conditioning 
equipment. 

“Buffalo” is one of the oldest names in air- 
conditioning, having furnished such equip- 
ment for more than thirty years. “Buffalo” 
is today supplying much of the equipment 
used for both comfort and process condition- 
ing. Improvements and new developments in 
recent months now offer better air-condi- 
tioning at lower cost. 

If your plans call for installation of such 
equipment, may we suggest that you con- 
sult “ Buffalo” now for full information ? 
Remember, when there’s an air handling 
or conditioning problem let “ Buffalo” sup- 


ply the answer! 


BUFFALO FORGE COMPANY [7 


BUFFALO 
New York 


BUFFALO PUMPS, INC. * THE GEO. L. SQUIER MFG. CO. Bowie 
CANADIAN BLOWER & FORGE CO. LTD. * CANADA PUMPS, LTD. 
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COMPLETE 
INSTALLATIONS 


DIESEL AND STEAM 
GENERATING UNITS 


3 to 5,000 K.W. or Larger 


Consult Us 
Regarding Your Requirements 


ARNESSEN ELECTRIC 
COMPANY 


116 Broad St. N. Y.C.4,N. Y. 
Bowling Green 9-8542 


WHERE Buy 


Featuring additional products and specialties for power plants 


FIRE TUBE 
MODEL 


MORE POWER 
FROM LESS FUEL 


VIBRATAP CLEANER 


For fire tube ana water tube boilers. Rapid vi- 
bration uickly breaks scale’s grip on tubes. 
Fast, perfect cleanin lown goes fuel expense 
Just’ wy one, Also ask about our Mohawk power- 
driven Soot Scraper. 


BRUNT EQUIPMENT CO. 


60 S. DIVISION ST. * BUFFALO, N. Y. 


End Pump Troubles! 


HILL ‘varves 


@ The valve with the re- 
newable feature restores 
old pumps to original effi- 
ciency. Constant contact 
is maintained over the full 
bearing surface no matter 
in what position the valve 
rotates because of the ex- 
clusive HILL design. Effi- 
cient, durable, economi- 
cal, accurate. Send today 
for bulletin that tells how to get better pump 
performance. 


HILL PUMP VALVE CO. 
2728 ELSTON AVE. CHICAGO 47, ILL. 


THE ORIGINAL 
Tripp Metallic Packing 
TRIPP METALLIC PACKING CO... 


BOSTON MASS. 


“MONO” 
BOILER BAFFLES 
HIGH TEMPERATURE 


Refractory Cements 


SANFORD C. SMITH 
1715 NIAGARA ST., BUFFALO, 


For Industrial Processes, Heating and Air 
Conditioning Systems, Hot Water Heaters and 
Shower Baths. Write for Bulletins, 


Offices in 47 Cities 
277! Greenview Ave., Chicago, Wi. 


THE POWERS REGULATOR CO. 


PROFESSIONAL SERVICES 


THE BIRD-ARCHER CO. 


Engineers and Consultants on 
Water Conditioning Problems 


Surveys ... Plant Studies . 
400 Madison Ave. 


. Analyses 
New York, N. Y. 


PUBLIC UTILITY ENGINEERING 
& SERVICE CORPORATION 
CONSULTING ENGINEERS 


Design Operations 
Steam - Hydraulic - Gas 


231 S. LaSalle St., Chicago (4), Ill. 


JOHN A. STEVENS, Inc. 


Established 1909 
CONSULTING ENGINEERS 


Power Plants Paper Mills 
Dye Houses Surveys 


Lowell, Massachusetts 


H. E. CORL 


CONSULTING ENGINEER 


Design Supervision of Construction Management 
Industrial and Municipal Power Plants 
Steam and Diesel 
Steam and Electric Power Distribution Systems 
Plants Surveys Appraltsals Reports 


1316 Arch Street Philadelphia, Pa. 


SANDERSON & PORTER 


Engineers ane 


FINANCIN G—RFORGANI I ZATION— 
SIGN—CONSTRUCTION 


INDUSTRIAL and PUBLIC UTILITIES 
Chicago New York San Francisco 


STONE & WEBSTER 
ENGINEERING CORPORATION 


Design and Construction 
Reports Examinations Appraisals 
Consulting Engineering 
BOSTON NEW YORK CHICAGO HOUSTON 
PITTSBURGH ¢ SAN FRANCISCO ¢ LOS ANGELES 


GILBERT ASSOCIATES, INC. 


ENGINEERS AND CONSULTANTS 
Power Plant Design and Construction 
Rehabilitation and Maintenance 
Steam — Diesel — Hydro 
Reports—Examtnation—Laboratory 
Industrials and Utilities 
61 Broadway ° National Press Bldg. 
New York Reading, Pa.” Washington, D. C. 


SARGENT & LUNDY 


ENGINEERS 
140 South Dearborn St. 
CHICAGO, ILLINOIS 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design © Construction * Reports * Appralsals 


80 Broad Street, New York 4 


HALL LABORATORIES, Inc. 


R. E. HALL, Ph.D. Director 


CONSULTANTS ON 
BOILER WATER CONDITIONING 


Hagan Building Pittsburgh (30), Pa. 


J. E. SIRRINE & COMPANY 


Power Plants j Consultation 
Design Engineers Reports 
Water Steam Utilization lans 


Greenville South Carolina 


WHITMAN, REQUARDT 
AND ASSOCIATES 


Engineers — Consultants 
Power Plants — Industrial Plants 
Steam and Electric Distribution Systems 
Waterworks and Sewerage 
Reports—Plans—Supervision—A ppraisals 
1304 St. Paul Street Baltimore 2, Md. 


ZUCE KOGAN 
CONSULTING SERVICE 


NEW OR REHABILITATION OF 
Steam Generating Plants 
Power Steam & Diesel Plants 
Combustion & Furnace Design 


2967 S. LaSalle St., Chicago 16 


STANLEY ENGINEERING 
COMPANY 


CONSULTING ENGINEERS 


Power Plants 
Steam - Diesel - Hydro 
Design - Construction - Test - Valuation 


Central State Bank Bldg., Muscatine, Ia. 


READERS MAY CONTACT 
THE CONSULTANTS 


whose cards appear on this page 


with the confidence justified by the offer- 
ing of these special services nationally 
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There's always room 


and BIG PAY in 


War or peace, 

keeping the ,wheels 

of industry and the 

nation’s utilities turn- 

ing is a basic job—one 

there’s always room and 

big money in for the ex- 

pert. Take the short-cut way 

to a better- paying power 

plant job. Do as thousands of : 
others have, to their definite gain—spend a short time 
daily and systematically reading and using these books 


The tikeurs of 
POWER PLANT PRACTICE 


(6 volumes—2,477 pages, 2,404 illustrations) 


These. six books cover the subjects of power plant praetice completel) 
and in every detail from the foundations and coal passing to the ver: 
tops of plant smoke stacks. They give you knowledge of boilers, stean 
engines, steam turbines, pumps, boiler-feed apparatus, and other equip 
ment—their construction and performance—how to select them—hov 
to test and maintain them—how to improve efficiency and economy* li 
operating them. Descriptions, instructions, data, questions, problem: 
and answers, more than 2,000 detailed diagrams and illustrations— 
make clear why as well as how to do the work. 


Easy to Understand 


These books are written in everyday easy-to-understand language. The) 
are written to help the man on the job. It is just as if the author were 
working in the plant by your side and giving you the benefit of his vas 
knowledge, man to man. There’s no bunkum in this Library, nor is 11 
cluttered up with impractical theories. It‘'isa Power Plant Library FOR 
POWER PLANT MEN. 


The Library of Power Plant Practice ia the standard of the power plan’ 
field. It is accurate—it is thorough—it is complete. It is the result 
of years of experience with power plant problems. The man who has 11 
has the best. The Library covers the whole field—nothing is omitted 
The solution of every problem is plainly worded or explained with a 
clear illustration. The little stickers and the big troublesome problems 
are all worked out in advance for you. There can be only one result 
from studying these books a few minutes each day—more money ir 
your pocket. 


Free Examination—Special Price—Easy Terms 


Fill in and mail the coupon below and we will send you the six volumes 
of the Power Plant Library for 10 days’ Examination. If you decide 
to keep the books after examining them, just send $2.00 and then $2.00 
& month until the total low price of $16.00 has been paid. See the ceupor 
below for details. Send it now. 


McGRAW- HILL \W 
FREE EXAMINATION COUPON 


McGRAW-HILL BOOK CO., 830 W. 42nd St., New York 18, N. Y. 


Ship to me, charges prepaid, the six volumes of the Library of 
Power Plant Practice. If satisfactory, I will send $2.00 in ten 
days and $2.00 a month until the price of $16.00 has been paid. 
If not wanted I will return the set to you postpaid. (Te insure 
Prompt shipment write plainly and fill in all lines.) 


Home Address 


City and State .... 


Position 


Flame-otrol 
Solves 


ety Problem 


in Varnish Plant 


Another example in process 
industries where Wheelco 
Flame-otrol combustion 
safeguards have solved a 
safety problem is that of a 
varnish plant that uses gas 
and inflammable process 
materials, 


Formerly it was difficult to 
maintain worker morale. 
Now, combustion explosion 
hazard has been removed 
and efficient protection to 
expensive equipment and 
materials is provided. In the 
opinion of the management, 
the Flame-otrol repays its 
cost many times over, 

ELECTRONIC CON. 
TROL PRINCIPLE: Elec- 


WHEELCO 
CONTROLS 


A complete line, in- 
cluding Flame-otrol com- 
bustion safeguards . . . 
Capacitrol pyrometer 
controllers . . . Indicat- 
ing pyrometers... 


Proportioning controls 


tronic in nature, the Flame- 
otrol utilizes a change in 
resistance of an electrical 
circuit (by electrode or 
Flame-eye) to bring about 
instantaneous control, All 
fuel to the burners is shut 
off instantly upon flame 
failure. 

ENGINEERING SERV- 
ICE: A Wheelco field engi- 
neer will be glad to survey 
your combustion safeguard 
problem and submit recom- 
mendations, Ask for Bulle- 
tin L2.2, 


WHEELCO 
INSTRUMENTS CO. 


863 W. Harrison St, 
Chicago 7, Illinois 
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UNDISPLAYED RATE: 
(Met fer equipment adecrtising) 
1S cents a word, minimum charge $3.00. 
(See § on Box Numbers.) 
POSITIONS WANTED (full or part-time in- 


dividual salaried employment only), '/2 the 
above rates. 


PROPOSALS, 75 cents a line an insertion. 
NEW ADVERTISEMENTS received by 


SEARCHLIGHT SECTION 


EMPLOYMENT BUSINESS OPPORTUNITIES EeQuipMENT—USED or RESALE 


INFORMATION: 


BOX NUMBERS in care of any of our New 
York, Chicago or San Francisco offices count 
10 werds additional in undisplayed ads. 


DISCOUNT of 10% if full payment Is made 
in advance for four consecutive ions of 
undisplayed ads (not including proposals). 


January 16th will appear in the February issue, subject to limitations of space available. 


DISPLAYED RATE: 


The advertising rate is $7.00 per inch for all 
advertising appearing on other than a con- 
tract basis. Contract rates quoted on request 
AN ADVERTISING INCH is measured % inch 
vertically on one column, 3 columns—30 inches 
—to a page. P 


CHEMISTS 
ENGINEERS 
PHYSICISTS 


Men interested in careers in 
industrial research are urged to 
write us giving details of train- 
ing and experience—Essential 
work with promising postwar 
future offering opportunities for 
professional growth. 


Battelle Memorial Institute 
Columbus 1, Ohio 


(POSITION WANTED) 


CHIEF OPERATING ENGINEER 


With 26 years Power Plant Operation and Mainte- 
nance experience desires permanent connection 
with Municipal or Industrial organization. Capable 
of assuming complete Power Production responsi- 
bilities. Class A references and complete record of 
past experience upon request. 
PW-783, Power 
330 West 42nd St., New York 18, N. Y. 


POSITION VACANT 


HYDRAULIC ENGINEER—Unusual opportun- 
ity for capable man thoroughly versed in 

hydroelectric design and installations. P-779, 

Power, 330 W. 42nd St., New York 18, N. Y. 


EMPLOYMENT SERVICE 


SALARIED’ POSITIONS — This advertising 

service of 35 years recognized standing nego- 
tiates for high salaried supervisory technical 
and executive positions. Procedure will be in- 
dividualized to your personal requirements and 
will not conflict with Manpower Commission. 
Retaining fee protected by refund provision. 
Identity covered and present position pro- 
tected. Send for details. R. W. Bixby, Inc., 
270 Delward Blidg., Buffalo 2, N. Y. 


REPRESENTATIVE WANTED 


WELL ESTABLISHED manufacturer of Heat 

Transfer Equipment serving the industrial, 
chemical and petroleum flelds wishes to contact 
established sales offices in the various ter- 
ritories for exclusive representation privileges. 
This is an unusual opportunity for the right 
men. Write in confidence giving complete in- 
formation relative to your present activities. 
RW-781, Power, 330 W. 42nd St., New York 
18, N. Y. 


SALESMAN AVAILABLE 


LATIN AMERICAN US geraduate engineer 24 

years experience in one of the most varied 
flelds of power production and utilization de- 
sires position covering Latin American ter- 
ritory as traveling engineer for American man- 
ufacturer on salary or salary and commission. 
Age 45. SA-782, Power, 330 W. 42nd St., New 
York 18, N. Y¥. 


REPRESENTATIVES AVAILABLE 


PACKING ENGINEER 


Experienced Packing Engineer who has 
knowledge of the proper application, use 
and can sell rubber, duck, fibrous and 
asbestos Packings. 

This is a permanent job with large manu- 
facturer having national distribution. Now 
on essential War products with no conver- 
sion probl to p time basis. A 
high-grade man capable of high bracket 
earnings is required. Salary and expenses. 
Do not answer unless you are an ex- 
Perienced Packing man, and can qualify 
by being able to recommend and sel! 
Packings to Industry, either direct or 
through Distributors. State your qualifi- 
cations fully to secure interview. 


P-778, Power 
330 West 42nd St., New York 18, N. Y. 


EXPORT SALES ENGINEER 


Excellent opportunity for experienced 
sales engineer who has travelled 
foreign countries, with thorough know!l- 
edge all types prime movers—steam, 
internal combustion, electric—offered 
by large western manufacturer with 
broad post-war field. Mechanical and 
electrical training essential; knowledge 
foreign languages, acquaintance for- 
eign purchasing groups in Washington, 
D. C., or other large centers desirable. 


SW-771, Power 
68 Post St., San Francisco 4, Calif. 


\ 3 Books in Onel 


1650 Pgs., 1654 Illustrations 


5x 6% x 1%—Fully Indexed 
For Ready Reference including 


QUESTIONS AND ANSWERS 


This Book Covers a Long Fels 
Need for One Inelusive Volume 
dealing with the whole field of 
modern Pumps, Hydraulics, Air 
Compressors and the many lines 
that tie in. Easy to understand, 


To get this assistance for yo 


COMPLETE 
PAY SHA simply fill in and mail F 
ONLY mo, Simply, 


AUDEL, Publishers, 49 W. 10 
IL, AUDELS PUMPS, HYDR. 


Name 


AGGRESSIVE CONCERN — experienced sales, 

engineering; excellent contacts consultants, 
manufacturers, refineries. Somers, Box 312, 
Church Station, New York City. 


MANUFACTURERS REPRESENTATIVE — 

Mechanical Engineer, sales, technical back- 
ground, offers services to manufacturer of 
power, or heavy industrial machinery. For 
domestic, export business. Speak fluent Rus- 
sian, German, basic French. RA-780, Power, 
330 W. 42nd St., New York 18, N. Y. 


MANUFACTURERS 


Is your distribution satisfactory on the 
Pacific Coast? A well established and 
progressive sales organization with a 
record of consistant coverage of all 
types of industrial and marine trade 
can handle one or two more steam 
specialties. This Company has an ex- 
cellent record that will be an asset to 
you. We are interested only in quality 
lines of established reputation and only 
in exclusive sales contracts. Write 


RA-772, Power 
6% Post St., San Francisco 4, Calif. 


TELL WHAT YOU HAVE TO SELL 
IN RUSSIAN 


Translations from English into Russian ren- 
dered by Stanley Karmazin, Graduate of 
Novorossiyski and Columbia Universities. 


2435-14 St. NE, Washington 18, D. C. 


DISMANTLING? 


Boilers, Engines, Generators, etc. and 
complete plants purchased outright and 
removed, 

Contracts undertaken to move and erect 
equipment. 

Men, Tools, Insurance and 28 years ex- 
perlence to do the job. 


G. M. LINDER 


322 E. 33rd St., N. Y. 16, N. Y. 
Dial Ba 9-2121 


Box Number 


. . . when answering the classi- 
fied advertisements in this maga- 
zine. It is our only means of 
identifying the advertisement 
you are answering. 
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DIESEL 


G@ SEARCHLIGHT SECTION @ 


ckeye, enerator 
228 Chicago % 750 RPM Eng. BOUGHT—SOLD 

.P. Fairban orse, rator. 
280 H.P. Fairbanks Morse 32-D Diesel, '3/60/480. of the Bast. 
360 HP. Ingersoll-Rand. 3/60/2300 Volt Generator. end us your offerings and inquiries. 

ALJON ELECTRIC DIESEL CO. 

R.. S- STANHOPE, INC. 151-5 Washington St. klyn., N. Y. 

60 East 42nd St, New York 17, N. Y. Main 4-3804- - 


FOR SALE — PULVERIZERS 


2—Aero Foster Wheeler Size F 
50004 Coke per hour each, with 50-H.P. 
Ty F.T. G.E. Motors 440-volt 60 cycle 
95% New $3,750.00 each. 


my MACHINERY COMPANY 
Santa Fe Ave. Los Angeles 13, Cal. 


2—180 H.P. Fairbanks Merse, Mode! 32E12, 
Diesel Engine, 3 cylinder, 360 RPM, with 
or witheut A.C. generators 

SAMUEL M. DAVIS 

3624-12th Avenue, Brooklyn 18, N.Y. 

Phene Windser 5-2792 


WANTED 


sales organization. 


WITTE & BURDEN 
5757 Cass Ave. 


NEW PRODUCTS WANTED 


By 40 Year Old Manufacturer of 


POWER PLANT SPECIALTIES 


This manufacturer is an acknowledged leader in his field, has an 
exceptionally strong financial position and has a nationwide 
He is interested in adding to his line of 
steam power plant specialties several new products with good 
postwar sales possibilities. He has a research organization capa- 
ble of thoroughly testing new products and doing any additional 
development work found necessary. Write to 


e ADVERTISING 
Detroit 2, Mich. 


F.B. CUTTER COMPANY 


Established in 1910 


STEAM, DIESEL & HYDRO 
ELECTRICAL MACHINERY 


50 Church Street, New York 7,N. Y. 
COrtlandt 7-7785-7786 


AVAILABLE FOR 
IMMEDIATE SHIPMENT 


1—General Electric turbo generator 3 
phase 60 cycle, 5000 KVA, 2300 volts, 
3600 RPM with Worthington surface 
condenser and switchboard. 

6—Babcock & Wilcox boilers 600 HP each 

200# pressure. 


1—Synchronous condenser 3000 KVA. 


Write or wire us 
for complete specifications 


Also send us your requirements for boilers 
turbo generators Diesel engine generator 
sets steam engine generator sets motor 
generator sets transformers and motors 
both AC and DC. 


TURBO-GENERATORS 


1—940 KVA and one 625 
KVA 2400 volt. 3 phase, 
60 cycle Turbo-Gener- 
ator Sets complete with 
condensers and auxil- 
iaries. 
Equitable Equipment Company, Inc. 
410 Camp Street, New Orleans, La. 


WANTED 
300 HP Corliss Engine, heavy duty 
Preferred; or 300 HP Turbine. 


EVANGELINE PEPPER & FOOD PRODUSTS 
St. Mertinville, Le., U. S. A, 


WANTED 


Direct Current Motor 


175 HP. type DMC class 208 500 BPM 
form L 230 volts. Reply 


W-148, Power 
$30 W. 42nd St., New York 18, N. Y. 


WE BUY FOR 


SEND LISTINGS AND PRICES 


TRANSFORMERS CONTROLS 
MOTORS MOTOR GEN. SETS 
AIR OIL CIRCUIT BREAKERS 


POWER EQUIPMENT 
COMPANY 


156 Andrews St., Rochester 4, N. Y. 


Telephone Main 568 or 569 


WANTED 
Alternator—300 RPM 
Engine type, 300-400 KVA 


Kentucky Edison Co. 
Stanton, Ky. 


WANTED 
D. C. 3 wire 120-240 V. preferably inter- 
pole with 4 valve or uniflow Engine 
100-125 KW. 
ARNESSEN ELECTRIC CO. 
116 Broad Street, New York 
Bowling Green 9-8542 


FOR SALE 
ALL NEW IN 1943 


Completely Equipped Electrolytic 
Hydrogen and Oxygen Plant 


Capacity—55000 cu. ft. of hydrogen 
per 24 hour day. 


Complete with— 
i—450 KVA—G.E. pyranol transformer 4160/440v. 
3 phase 60 cycles. 


2—Motor generator set-—Hanson Van Winkle Mun- 
ning 450 H.P. G.E. synchronous motor. 440v. 
3 phase, 60 cycle. 
bc volts, 8000 amperes. 
DC exciter, 
All mounted on same shaft. 


3—Starting panel, switchboard, instruments, & 
busbars, etc. 


cells—Canadian G.E. Stuart type 
i—3 ton Wright—overhead traveling crane— 
hand operated. 


5—2 Nash Hytor gas pumps. 


6—2—Single lift gas holders—700 cu. ft. & 350 cu. 
ft. with counter weights. 


7—2—Single lift gas holders. 
30,000 cu. ft.—5 inches static pressure. 
15,000 cu. ft.—i3 inches statio pressure. 


8—Continuous gas analysis recorder. 
9—Flow meters. 


REFRACTORIES 


3000 approx. Armstrong A-16 insulating refractory 
ric 

1200 on. Armstrong A-23 insulating refractory 
ric 

2500 approx. Seaboard ‘‘Kynex’’ fire brick 


BULOVA WATCH COMPANY 
VALLEY STREAM, L. 1. 
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Rebuilt and Sold with a Standard New Guarantee 


ONLY PARTIAL LIST 


TRANSFORMERS 


1—200 KVA GE, type H.K. 2300/115/230 volts, 1 PH. 60 cy. 
2—200 _ GE, type H Form VD 4800/2400/480 volts, 1 PH. 


MOTOR GENERATOR SETS 


Gen.-Elect—100 KW. 2 brg. 125 volts D.C. Comp WD-Int. 
with 220/400 volts, Sq. Cg. Motor. 


FREQUENCY CHANGERS 


30 K.V.A. Gen. pact, type I.T.T. frame 526 P.F..08—220/440 
volts z Ph. 60 cy. to 240 volts 120 cycle Motor KT frame 
526—3 Ph. 60 cy. 220/440 volts 1800 RPM. 


ALL SIZES VOLTAGES AND CYCLES 


25 ¢ 
1— 100. Kiva GE, type H Form KDD 11000/2600 volt. 1 PH. 


cy. 

2—75 KVA West. type S.K. 1 ph. 25 cy. 60000 volts Prim— 
6900/2300 volts secondary. 

3—75 KVA Gen, Elect. K.S. 1 ph. 60 cy. 2300/115/230 volts. 


OTHER SIZES VOLTAGE AND CYCLES AVAILABLE 
ALTERNATORS 3 ph. 25 cy. Motors 
Speed a 


H.P. Make 
250 K.W.—(312 KVA) oz. -Elect., Type A.T.1.—2300/4600 - 
volt, 60 cycle 150 K.P.M. P. F. .08 with separate belted _X. W. 440 
exciter, . Elee. Si. Re. , 500 22 
240 KW, 8 PF Electric Machinery, 4600 volts, 60 cycle, 3 . Rg. 750 
phase, 450 R.P.M. with direct connected exciter. 150 Wagner Sq. C. : 500 
200 K.W. Westh. Unity Power Factor, 3 PH, 60 cyc. 220/440 
900 K.P.M. with direct connected exciter. 3 ph. 60 cy. A. C. Motors 
150 KVA Westinghouse, 3 phase, 60 cycle, 2300 volts, 600 _P. d 
R.P.M. Revolving field with direct connected exciter. y West. Syn.-Dir. Con. Ex. 
150 KVA Gen. Elec. Type ATB form D, 60, 3 ph., 220/440 600 . Elec. Syn. 
with Rev. Field, and built in Exe. ; ‘ . Syn. 


MOTOR GENERATOR SETS ae 


Elec. S. R. 
Elec. Sq. Cg. 
Western Elect, 1000 Amps—40 volts direct con. to either 
AC or DC 580 RPM Motor. 230 D. C. Motors 


CRANE MOTORS 


P. 
Gen. Elec. 
5 Crocker Wh, 

75 H.P.—G. E. 51—230 Volts—550 KPM 
35 H.P.—G. E. Form D—550 Volts—590 RPM 


OVER 10,000 

STOCK ITEMS 


00 
220/440 
220/440 


ype 

Vert. Comp. Wound 
CCM25JA 
Wound 
Ball BRG, Vert. Comp. 


KOGHESTER 


YORK 


THE FRED W. 


KIEMLE CO. 


33 N. SUPERIOR ST. 
TOLEDO 4 OHIO 


BERGER BROTHERS 
ELECTRIC MOTORS, inc, 


395 STATE ST. 
ROCHESTER 4 
NEW YORK 


FOR IMMEDIATE 
DELIVERY 


The Merk of 


125 D. C. Motors 


Make 
Allis Chalmers 


D. C. GENERATORS 


4 KW Western Elec. 3 brg. 3 wire, 115/230 V. .P.M. H.P. 
50 KW Gen. Elec. DLC—Comp. Ind. 125 V.—11 P.M. 60 
50 KW—Northern—Comp. 110 V.—700 R.P.M. 550 D. C. Motors 


TRANSFORMERS HP. Make 


3—500 KVA, GE, type H, form VD525 19100-22000/40000Y 
to 2300 1 phase 25 cycle. 

1—350 KVA, GE, type H-K.D.D. 2300/460—1 PH, 60 Cy. 

Maloney type H.E, 2400/120/240 volts, 1 


KY Pitts. 1 Ph. 60 cy, 2300/230/115 volts. 
OTHER SIZES, VOLTAGE AND CYCLES AVAILABLE 


ALTERNATORS 


10 K.W. Gen. Elect, 1 Ph. 60 Cy. 220 Volts—1800 R.P.M. ap meee - 
WEST. D.C.—VARIABLE SPEED MOTORS 1. Elec. Var. 

10—10 H.P. Type S.K. 230 V. 500/1500 R.P.M. with Auto- 8. R. 
matic Dynamic Braking Starters and Field Rheos. 


Type 
FB131-Comp. 


8K150 Shunt Int. 


3 60 cy: A. C. Motors 
d 
Sl. Re. Cc 600 220/440 

Gen. Elec. 

Gen. Elec. 

Lincoln 

Gen. Elec. 


Gen. Elec. 
300 KW Gen. Elect. Synchronous Converter, 6 Phase, 230 D. G. Meters ie 
type HCC form J, 25 cycle 750 speed with transformers 150 West. sk isoh Comp. Wd. Int. 
for 2300 volts to 230 volts D.C. 100 Northwestern K30 Comr. Inter. 

50 Crocker Wheeler CM 


Rebuilt and Sold with a Standard New Guarantee 


Put all idle equipment to work. Send your list for prompt action. WRITE OR WIRE YOUR INQUIRIES 
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jolts 
/440 
2300 
/440 
MT553 1200 440 
700 
* 1700 
625 
1740 
KIEMLE 
po 
Speed 
Ss d 
H.P. Make Type Speed Volts 
IM 500 440 
750 440 
BTA 375/750 440 
1. M.17B 160 440 
220/440 
| 
1150 
1750 
625 
310 


Hemphill Buys First 


The value of the equipment we 
offer you is prejudged by 
Hemphill experts — i.e. we buy 
or acquire control. We don’t 
expect YOU to put money into 
equipment that we won't invest 
in first. 


Engineered Supervision 


Graduate Electrical Engineers 
supervise the value of all equip- 
ment we buy or control. These 
men not only judge equipment 
before we take over — but be- 
fore YOU take over, after any 
needed rebuilding. 


Supervised Rebuilding 


The Hemphill rebuildin | shops, 
staffed by experienced work- 
men, are under the supervision 
of Electrical Engineers, who de- 
cide what rebuilding is needed 
and check finish test per- 
formances. 


Advisory Service 


Customers often find it well 
worthwhile to consult Hemphill 
Engineers as to “the best way 
to do the job,” of selecting and 
utilizing equipment, no matter 
how small or how big and 
complex. 


Warehouse Location 


From the standpoint of “logis- 
tics” (transportation) the loca- 
tion of our warehouse and 
shops insures rapid deliveries 
by rail, truck or water. 


Sealed for Quality 


The Hemphill Seal on all equip- 
ment we rebuild guarantees that 
the standard of test requirement 
is up to or exceeds that of the 
original manufacturer. 
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MOTORS—3 PHASE 60 CYCLE 


1—500 HP, 900 RPM, Lincoln, 440 volt, slip ring. 

1—4100 HP, 1200 RPM, 220 volt, Westinghouse 
squirrel cage 

1—350 HP, 300 RPM, 440 volt, General Electric 


slip ring. 

1—300 HP, 450 RPM, 440 volt, General Electric 
slip ring. 

1—200 HP, 600 RPM, 2200 volt, G. E., sl. 

1—150 HP, 1800 RPM, 440 volt, General _ 
tric, squirrel cage. 

1—150 HP., 1750 RPM, Westinghouse, sl. rg. 

2—150 HP, — RPM, 2200 volt, Westinghouse, 
squirrel cag 

1—150 HP, — RPM, 220 volt, General Electric, 
sy nchronou 

1—150 HP, 400° RPM, 440 volt, General Electric, 
squirrel cage. 

1—125 KVA, 900 RPM, 220 volt, Westinghouse. 
synchronous, 

1—125 HP, 720 RPM, Allis Chalmers, sl. rg. 

1—100 HP, 1800 RPM, 440 volt, General Elec- 
tric, squirrel cage. 

3—100 HP, 720 RPM, 448 volt, G.E., al. reg. 

1—100 HP, 720 RPM, 440 volt, G.E., sa. cg. 

1—100 HP, 600 RPM, 440 volt, G.E., sl. rg. 

2—100 HP, 450 RPM, 440 volt, G.E., sq. cg. 

1—90 HP, RPM, 550 volt, ‘Cr. Whir. sq. cg. 

1—75 HP, 900 RPM, 4000 volt, Elec. Mach. syn. 

— HP, 900 RPM, 220 volt, Fairbanks Morse, 
slip ring. 

RPM, 440 volt, Westghse., slip 


160 FP, 1200 RPM, 220 volt, General Electric. 
slip ring. 

1—50 HP, 500 RPM, 440 volt, G.E., sl. rg. 

1—50 HP, 900 RPM, 440 volt, G.E., sq. cg. 


MOTORS—D.C. 230 VOLTS 


2—450 HP, G.E., 400 RPM, Type MPL Form 1-F. 
1—250 HP, 760 RPM, Electro Dynamic. 
1—150 HP, 750 RPM, Electro Dynamic. 
“a HP, 500 RPM, General Electric, type 


PC. 
1—196 HP, 600 RPM, Westinghouse, SK. 
1—100 HP. G.E., 575 RPM. 

1—100 HP, 625 RPM, G.E. 

1—80 HP. Crocker-Wheeler, 600 RPM, Type 


CMC. 

1—75 HP, G.E., 575 RPM, Type C, Sprague; 
with spare armature. 

1—65 HP, 1000 RPM, G.E., Type RC. 

— HP, G.E., 625 RPM, Type DLC-65, Form 


s—so HP, Crocker-Wheeler, 700 RPM, Type CM. 
1—50 HP, 750 RPM, Westghse., Type SK. 

1—50 HP, 700 RPM. Crocker-Wheeler. 

1—40 HP, G.E.-Sprague, 700 RPM, Type LC. 
1—40 HP, 775 RPM, Westinghouse. 

1—40 HP, 300 RPM, G.E. 

1—30 HP, 750 RPM, G.E., Type RC. 

1—30 HP, G.E., 750 RPM, Type RC-14, Form A. 
1—30 HP, G.E., 1100 RPM, Type RC-31B, Form 


1—35 HP, G.E., 650 RPM, Type RC-15. 
E., 625 RPM, Type C. 


The Seal of Quality 
GUARANTEES all HEMPHILL 
Reconditioned Equipment 


SETS THE PACE 


IN SUPPLYING GOOD USED 


POWER EQUIPMENT 


MOTORS—D.C. 230 VOLTS (Con't) 


1—25 HP, Westghse., 600 RPM, Type SK. 

2—25 HP, G.E., 775 RPM, Type RC-13. 

i—20 HP: G.E., 800 RPM, Type RC-13, Form A. 
i—15 HP, G.E., 800 RPM, Type RC-11. 


MOTORS—VARIABLE SPEED 230 VOLTS 


1—90 HP, 470/940 RPM, General Electric. 

1—75 HP, 525/1575 RPM, Electro Dynamic. 

1—60 HP, 500/1000 RPM, Diehl. 

1—30 HP, 225/900 RPM, Crocker Wheeler. 

1—30 HP, 400/1200 RPM, General Electric. 

1—25 HP, Westinghouse, 650/2200 RPM, Type 
SK- 110L. 

2—25 HP, 300/900 RPM, Electro Dynamic. 

iis HP, 300/1200 RPM, G.E. 

1—13/18 HP, 350/1200 RPM, Electro Dynamic. 

3—11% HP, 500/1500 RPM, Westinghouse. 

1—10 HP, 400/1600 RPM, Westinghouse. 

1—5 HP, 600/1200 RPM, General Electric. 

1—5 HP, 450/1800 RPM, Crocker Wheeler. 

1—5 HP, 400/1600 RPM, Diehl. 

1—5 HP, 225/900 RPM, Electro Dynamic. ' 


MOTOR GENERATOR SETS 


1—750 al 250 volt, Allis Chalmers, syn- 
chrono 
‘kW, volt, General Electric, squirrel] 


1—20 KW, 600 volt, General Electric, squirrel 
cage induction motor. 
2—15 KW, 250 volt, General Electric, squirrel 


cage. 
1—6% KW, 125 volt, General Electric, squirrel 
cage. 


TURBO GENERATORS 


600 — Terry dual bleeder condensing Turbine 
on 

1—500 ‘icw, G.E., 3 ph., 60 cy., 430 volt, bleeder. 

1—375 KVA, Westghse. » non- ‘condensing. 

1—300 KW, G.E., 3 - » 60 cy., 220 v., con. 

1—200 KW, G.E., 3 p 60 cy., 220 v., ‘cond. 

1—30 KW, 135 Chalmers non-con- 


densor. 
ALTERNATORS 


1—625 KVA’, 3600 RPM, 600 volt, G.E. 
1—250 KVA, 720 RPM, 2300 volt, G.E. 
1—200 KVA, 3600 RPM, 240 volt, Allis Chal. 
1—62% KVA, 3600 RPM, 220 volt, Allis Chal. 


TRANSFORMERS 


2—400 KVA, G.E., 4156-250/480 v., Scott taps. 

3—300 KVA, Pittsburgh 7800/440 volts. 

3—200 KVA, Allis-Chalmers, 2200-220/110. 

3—150 KVA, G.E., 33000/2300/4000 Y. 

4—150 KVA, General Electric, 2200/220/440 
volts. 

2—100 KVA, General Electric 2200/220/440 volt. 

3—100 KVA, Westinghouse, 11,430/250 voits. 

3—100 KVA, Westinghouse, 13200-2500 volts. 

3—100 KVA, Allis-Chalmers, 2200/220/110 volts. 

3—75 KVA, G.E., 13,500-750/440 volts. 

1—75 KVA, G.E., 3 phase, 4156Y—-120/208Y. 

2—50 KVA, Pbhgh. 7500/15000 volts-110/220 
volts. 

®—15 KVA, G.E., 2300-115/230 volts. 

2—100 KVA, G.E.. 2400/240/480. 


J. L. HEMPHILL & CO. 
Electrical Engineering and Equipment 
OFFICE AND WAREHOUSE???" 
1602 S3rd STREET 
NORTH BERGEN, #2 
PHONE NEW YORK—LONGACRE 5-3227. 
"NEW JERSEY~UNION 3-2600 
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ELECTRIC EQUIPMENT 


300 KW West. 250/125 v. 
d. c. 3 wire type SK 1150 
RPM Factory built on C. I. 
sub-base. Direct Coupled 


to 3 ph. 60 cy motor with 
A. C. and D. C. Control. 


DIRECT CURRENT 
(Partial List Only) 
230 VOLT DC MOTORS 
H.P. M 
ake 
480/1100 
550/1100 
850 
850/1020 
915 


1150 
850/1020 
1150 


$30/1650 
525/1150 
400/1600 
400/1600 
350/1050 
300/1200 
400/1200 
450/1800 (2) 
850 


450/1350 
400/1200 
275/1100 
236 additional 230 volt D. C. 
Motors in stock as small as 1/20 H.P. 


10 
0 
0 
0 
9 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
6 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 


250 KW G. E. Type MPC 
125 v. d. ¢. 2000 amp. 
Factory built on C. I. sub- 
base direct coupled to 3 
ph 60 cy motor with A. C. 
and D. C. Control. 


BELTED AND MOTOR DRIVEN 


DC GENERATORS 
100 KW West. 250 volts 


43 additional Motor Generator Sets, 
30 volte, 60 volts, 125 volte, 250 volts, 
and 250 volts as small as 4 K.W. 


ALTERNATING CURRENT 


(Partial List Only! 
2 & 3 PHASE SLIP RING 


116 additional Slip Ring Motors in 
stock down to 44 H.P. 


New York City’s Largest Stock Electrical Machines 
ESTABLISHED 1910 


SOLD WITH A ONE-YEAR GUARANTEE 


40 KW Reliance 230 v. 
separate excited with 3 ph 
60 cy 220/440 v. A. C. 
Motor. 

10 KW Reliance sepa- 
rate excited vertical vari- 
able voltage 230 v. direct 
current, with 3 ph. 60 cy. 
220/440 v. A. C. Motor. 


3 PHASE SQUIRREL 
CAGE MOTORS 


325 additional three phase Motors 
to H.-P. 


SINGLE PHASE MOTORS 


AC GENERATORS 


150 KW 
125 KW Cr. Wh. 
100 KVA West. 
60 KW G.E. 
25 KVA West. 
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EPENDABLE | 
L @ MOTOR GENERATOR SETS 
J 
; 75 KW West. 250 volts 200 G.E. 600 
60 KW GE. 600 volts 150 GE. 860 
60 KW G.E. 125 volts 150 West. 715 
50 KW GE. 250 volts 100 G.E. 1200 
50 KW West. 125 volts 100 G.E.(BTA) 375/750 
45 KW West. 250 volts 75 West. 870 
30 KW El. Dy. 600 volts 50 West. 1200 
35 West. 40 KW Cr. Wh. 125 volte 50 GE. 900 
25. ~—s Diehi 30 KW West. 125 volte 40 GE. 900 
2 23=s GE. 25 KW West. 125 volte 35 Wagner 850 
2 @86GE. 575 25 KW G.E. 250 volts 30 U.S. 3450 Vert. 
20 =R&M 1160 20 KW GE. 125 velte 30 Ai. Ch. 514 
20 G.E. 1150 15 KW West. 125 volte 25 Wagner 1200 1 
20 West. 1150 25 West. 1140 
202 800 (2) 25 Diehi 865 1 
15 West. 1250 25 G.E. 900 . 
15 GE. 1150 25 Wagner 720 
15 Cr. Wh. 900/1800 20 G.E. 1750 A 
15 West. 850 20 GE. 1200 
10 West. 850 20 Cr. Wh. 1200 
GE 823 500 
10 G.E. 700 20 Diehl! 900 1 
Ai. Ch. 600/1800 20 G.E. 720 
West. 600/1200 20 West. 1720 
G.E. 400/1600 1 
West. 400/1200 1 
G.E. 450/1800 H.P. Make Speed 29—15 H.P. 4 speed 600/900/ 1 
Peerl’s 1700 250 GE. 600 1200/1800 RPM Constant 
. West. 1450 112 G.E. 900 H.P. Ball Bearing meters, 
West. 1150 (2) 100 F.M. 690 West, and Louls Allis 1 
G.E. 1150 75 West. 1170 
Weet. 975 3 Al. Ch. 575 . 
Al. Ch. 64 G.E. 585 15 G.E. 1200 
El. Dy. 60 West. 1135 15 720 
| Wateon 60 West. 290 15 G. 600 , 
GE. 50 GE. 870 (2) 10 GE. 720 
West. 50 West. 850 10 GE. 3450 1 
| Al. Ch. 40 Ww 1150 10 West. 1150 
40 West. 870 
West 30 Gn 870 
30 G.E. 690 
est. 1200 (5 
G.E. 1150 13/33 (5) H.P. Make Speed 
Cont. 600/1 20/50 West. 6/1200 20 Wagner 1160 L- 
West. 850 25 Al. Ch 870 (2) 20 Cont. 1165 
Star 600/1200 25 West. . 850 74% Cent. 3500 1 
El. Dy. 550/1650 25 G.E. 870 (2) 
450/000 25 GE. 720 
1 25 West. 575 
20 GE. 870 
20 est. 575 = 
1200 
1200 
1- 
‘4 4 
J ve 6-6976 * New York 13, N. \ 
Reading, Penna, York, Penna. EST. 
> 
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MOTOR GENERATOR SETS 


3 Phase 60 Cycle 
11500 KW G.E., 250/275 V. D.C. to 2100 HLP., 


230) 
1—1000 KW aan 250/275 V. D.C. to 1400 H.P., 
2300/4150 V 
1-500 KVA—330 KW—220/440 V. A.C. Gen. to 500 
H.P.—230 V. D.C. Motor. 
= KW G.E., 600 V. D.C. to 700 H.P. 13200/ 


6600 V. 
1—500 KW G.E., 250/275 V. D.C. to 750 Kva 440/ 
2200 V. with exciter. 
1— red KW G.E., 275 Vv. oe C. to 1000 KVA 2300 V. 
. Motor with excite 
100" sad G.E., 250/275 Vv. D.C. to 650 H.P., 


1—300 KW G.E., 600 V. D.C. to 435 KVA, 2300 V. 
1—250 KW G.E., 275 V. D.C. to 435 KVA, 2300 V. 
“~~ KW Whse., 250 V. D.C. to 300 H.P., 2300 V. 


yn. 

1-200 KW G.E.,? 125 V. D.C. to 400 KVA, 2300 V. 
Syn. Motor with 

—_— KW G.E., . D.C. to 160 H.P., 2300 V. 


1100 Kw G.E., 125/250 V. D.C. to 150 H.P., 440 


A 
100 | KW G.E., 250/275 V. D.C. to 150 H.P. 2300 
Syn 
1-15 KW G.E., 125 V. D.C. to 120 H.P., sq. cg., 
300/4000 V. 
10 RW Whse., 60 V. D.C. to 75 H.P., 220/440 V. 


1—50 pd G. i CD, 125 V. D.C. to 75 H.P., sq. cg., 
000 
KW Whse., 125 V. D.C. to 53 H.P. 440/2200 
V.. Sq. Cg. Motor. 
125 KW G. E., 250 V. D.C. to 40 H.P., 220/440 V. 
Ind. Motor. 


3 Phase 25 Cycle 


1—25 KW G.E., 125 V. D.C. to 35 H.P., 360 V. 
Motor 

1 KW Whse., 125 V. D.C. to 110 H.P., 440 V. 
otor. 

1—250 KW G.E., 250 V. D.C. to 285 KVA, 6600 V. 
Motor 


TURBO GENERATOR SETS 


1500 KW Whse. 625 KVA, 440 V. 3 ph. 60 ey. 3600 
RPM with Parsons 145/175 Ib. cond. turbine com- 
Dlete with jet cond. and access. 

1~75 KW Ridgeway 250 V. D.C. with Terry turbine 
180 lbs. pressure with 12 lb. bk. pres., 2000 RPM. 


FREQUENCY CHANGER 


1~75 KW G.E., with 94 Kva .8 pf 240 volt type 
yes 3 ph. 62% cycle gen. and 125 HP 440 volt 
yele Ind. motor. 
1~1005 KW G.E, with 1250 Kva, .8 p.f. AQB 2300 
volt 2 phase (can be changed—800 KW 3 phase) 
58.3 evele gen. and 1400 HP .8 p.f. 440/2200 
volt ATI 3 phase 25 cycle motor and exciter. 


SUCCESSFUL 
OPERATION 
SUARANTEED 


F 
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A.C. MOTORS 
3 Phase 60 Cycle 


by 


SYNCHRONOUS 


OC 
2300 330 
2100 G. 3200/4300 514 


SYNCHRONOUS CONDENSERS 


YOU GET THE Right EQUIPMENT 


Equipment is right only when suited to your power requirements. With BELYEA 
it is policy to consider each application problem with the care and exactness that 
only a professional engineering service backed by 36 years’ experience can provide. 
The large scope of BELYEA stock makes it possible to supply the right equipment, 
RE-NU-BUILT and rigidly tested to meet high standards of performance. No 
large or small your purchase, the BELYEA “Guarantee of Successful 


ROTARY CONVERTERS 
3 Phase 60 Cycle 


KW Make 
1500 Whse. 
1500 Whse. 
1250 G.E. 
1000 Whse. 
1000 =G.E. 
1000 Whase. 
750 «G.E. 
750 Whase. 
500 Whse. 
375 
300 


Speed DCV. Trans. V. 


720 600 2300 
600 600 11500 
720 250 2300 
720 250 22000 
900 600 13200 
900 600 11000 
1200 600 2300 


720 250 6600/2300 


1200 600 13200/2300 
1200 250 6600/2300 
1200. 600 2300 


Phase, 25 Cycle Booster Type 


1500 G.E. 
500 


§00/225/275/13200/6600 
750/225/275/13200/6600 


All units can be furnished with AC and DC controls 


D.C. MOTORS 


1250 G.E 
1200 Whse 
G. 
800 G.E 
625 G.E 
500 Whse 
500 G.E 
350 G.E 
300 G.E 
250 Al. Ch 
250 G.E 
201 Whse 
175 Whse 
150 
50 G.E. 
30 Cr. Wh 
25 3.E. 


75 G.F. 
60 El. Dy 
60 Diehl 
60 1. Ch. 
50/60 Cr. Wh 
50 F. 


Type Volts Speed 
MPC 500 
600 600/720 
APC 600 450 
MPC 550 600 
MPC 500 30 
2 250/720 
23 
MPC 230 «64 
MPC 230 275/550 
230 525 
230 86375 
230 400 
230 =150/525 
RC-19 230 80071000 
230 250/450 
CMC-65H 550 200 
CO-1832 230 625 
SK. 200 550 600 
L©C-50 230 1200 
SK-180 230 
RC-38 230 600 
SK-i83 230 450/900 
230 225/450 
SK-188 230 500/ 1000 
230 =500/1000 
é 230 525/ 1050 
K-11 230 500/1000 
110 


K-13] 

. CMC-65H 230 500/1000 
RC-19 230 400/1200 

. CMC-80H' 230 380/750 

CMC-81H 300/900 
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RE-NU-BILT 
MEANS | 
gens? y tot 
AS who 
mer 
Operation” protects you. ke 
SLIP RING 
. HP Make Volts RPM Desc. f 
100 440 720 IM 
100 G-E. 2200 575 IM i 
100 G.E. 550 685 MTC-5552 
100 G.E. 550 720 IM 
100 G.E. 220 1750 IM 
150 Whse. 2200 1200 CW 
150 G.E. 2200 600 IM-16 
200 Whse. 2200 514 CW 
200 G.E. 440 600 IM ee 
250 Whse. 440/2300 | 
450 CW : 
250 G.E. 4000 257 MT-424Y 
350 4000/2200 253 MT-442Y 
400 G.E. 2200 252 IP 
400 G.E. 440/2200 600 IP 
400 A.-C. 2300 505 ANY 
450 Whse. 2200 875 CW 3 
600 G.E. 550 220 MT 
600 G.E. 440/2200 720 IP 
1200 C.W. 2300 237 801Q 1 7 
SQUIRREL CAGE 
. HP Make Volts RPM Desc. 
+.E. 23 M 
125 Whse. 1140 CS Ge. ate 
150 Whse. 550 400 CS-594A 2 
175/112 440 900/720 IK 1 
200 G.E. 2200 490 IK 1 : 
200 G.E. 550 580 IK 1 
200 GE. 440 900 IK 
| 300 GE. 440 900 IK 1 
300 GE. 440 600 IK-17B 1 
300 Whse. 550 580 CS : 
1 
1 
Qu. HP Make Volts RPM Desc. 1 ‘ 
125 Whse. 2200 1800 
150 Whse. 4000 1800 dir. con. exctr. 2 
225 kva. G.E. 240 600 ATI-PB 1 100/150 Whse 
00 yhse. 
att 1 100 GE. 
1 75/100 Whse. 
1 
Qu. Kva. Make Volts Speed Desc. H 
1 750 G.E. 220/440 900 ATI 1 
1 900 GE. 2200/6600 1200 TS 1 
1 1000 GE. 2300/4100 900 ATI 1 
1 3000 Al. Ch. 2300 900 1 — 
1 5000 Whse. 2300/4000 900 1 15/50 Cr. Wh 
| 
| RE NU BILT 
without Main Oftice and Shop» 
ity without 43 HOWELL ST., JERSEY .CITY, N.J. mor 
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TURBINE UNITS—60 Cy. 


i—18750 KVA General Electric Cond. 
2—15500 KVA Westinghouse Cond. 
1—15300 KVA Westinghouse Cond. 
i— 6250 KVA General Electric Cond. 
! 000 KVA General Electrie Cond. 


5 
Westinghouse Cond. 
VA General Electric Extrac. 


750 KVA General Electric Cond. 
625 KVA General Electric Cond. 
625 KVA General Electric Non-C. 
250 KVA Westinghouse Non-C. 
125 KVA Westinghouse Non-C. 


D. C. TURBO UNITS 


1—1500 KW General Electric 250 V. 
2—1000 KW General Electric 250 V. 
i— 125 KW General Electric 125 V. 
i— 75 KW General Electric 125 V. 
'— 50 KW Gen. Elec.-Terry 125 V. 
i— 25 KW Westinghouse 125 V. 


STEAM ENGINE UNITS—60 Cy. 


1—1067 KVA Nordberg Uniflow 
i— 375 KVA Nordberg Uniflow 
325 KVA Skinner Unifiow 
300 KVA Hamilton 4-valve 
i— 210 KVA Skinner Uniflow 
150 KVA Skinner Uniflow 
i— 94 KVA Ridgway 4-valve 
97.8 KVA Skinner Unifiow 


D. C. STEAM ENGINE UNITS 


1—500 KW Ames Uniflow 250 V. 

1—400 KW Ridgway 4-valve 275 V. 
1—350 KW Ridgway Uniflow 250 V. 
1—250 KW Ames Uniflow 250 V. 

i—200 KW Skinner Uniflow 125 V. 

1—150 KW Ridgway 4-valve 125/250 V. 
i—125 KW Ridgway 4-valve 250 V. 3-wire 
1—100 KW Elliott 4-valve 250 V. 3-wire 


OIL & GAS ENGINE UNITS—60 Cy. 


i—625 HP Worthington, 240 V. gen. 


en, 
i—175 HP Sterling (gas), 480 v 
3—160 HP Coop.-Bess., 216 V. 
1—145 HP Superior, 220 V. gen. 
1—125 HP Winton, 240 V. gen. 


SURFACE CONDENSER 


1—20,000 sq. ft. Worthington 
1—12,000 sq. ft. Worthington 
i— 5,000 sq. ft. Westinghouse 
i— 4,100 sq. ft. Ross 


WATER TUBE BOILERS 


B. & 285-Ib., Stokers 
& W. 200-Ib., Stokers 
dge Moor 200-Ib. 


= 


. GENERATORS 


. 2200 V. 750 RPM 

. 480 V. 750 RPM 

. 230-460 V. 300 RPM 


m&mmmmm 


4 KV 60 0 600 RPM 
i— 48 KW Elec. Mcy. ‘G0 ey. 2400 V. 1200 RPM 


SYNCHRONOUS MOTORS 


2—1250 HP G. E. > Vv. 750 Ay 
HP OV 


G. 
G. 
G. 
Ww 
i—100 HP G. 


INDUCTION MOTORS—60 Cy. 


4—3500 HP G. E. slip ring 2300 V. 120 RPM 
1—2500 HP G. E. slip ring 6600 V. = aoe 


est. ¢ . 600 RPM 
E. 60 cy. 2300 V. 240 RPM (Super) 


eo 
mms 


. Slip ring 2300 
. $q. cage 2200 V. “900 RPM 
. 8q. cage 440 V. 514 RPM 


MOTOR GEN. SETS—60 Cy. 


1—1500 KW Allis Chalmers 600 V. 
i—1000 KW General Electric 600 v. “oc 
i—1000 KW Westinghouse 250 V. DC 
i— 300 KW Westinghouse 600 V. DC 
i— 75 KW General Electric 125 V. DC 


ROTARIES—60 Cy. 


2@—2600 KW General Electric 250 V. 
2—2500 KW Westinghouse 250 V. 
2—1700 KW General Electric 250 V. 
i—1500 KW Westinghouse 250 V. 
2—1000 KW Westinghouse 250 V. 

2— 750 KW General Electric 600 V. 
1— 750 KW Westinghouse 225/275 V. 
i— 500 KW General Electric 250 V. 
i— 500 KW General Electric 600 V. 


FREQUENCY CHANGERS 
. E. 60/25 cy. 300 RPM 


. E. 25/60 cy. 300 RPM 
750 KVA G. E. 60/25 cy. 300 RPM 


SYN. CONDENSERS —60 Cy. 
1—5000 KVA West. 5000 V. 720 
2—1250 KVA G. E. 480 V. 
i— 730 KVA G, 230-460 300 RPM 
i— 500 KVA West. 2200 V. 900 RPM 


TRANSFORMERS—1 Ph. 60 Cy. 
3— 4000 KVA West. 63.5/110-19/33 KV 
4— 2500 KVA G. E. 63.5/110-19/33 KV 
3— 2500 KVA Pitts. 66000-25400/12700 V. 
1— 1500 KVA Pitts. 66000-33000 V. 3 ph. 

1250 KVA G. E. 66000-13200 V. 
66000-33000 V. 
6000-480 V. 
44000-2300/4000 V. 
33000-2400 V. 
- 33000-2300/4000 Y V. 
33000-2300 V. 
E. 33000-13200/11000 V. 
1—15000 KVA Al.Ch. 27880-4560 V. 3 ph. 


300 V. 
E. 13200- Pyranol 


VA 66 
KVA G. E. 2300- 230/460 V. 


VOLTAGE REGULATORS 
60 Cycle Induction 


A 100 A. 2400 V. Gen. Elec. 


OIL CIRCUIT BREAKERS 
. 73 KV G. E. FK 036 Outdoor 
FHK O36 Outdoor 
FHKO136 Outdoor 
E. FHKO339 Outdoor 
4— 400 A. 34.5 KV Condit D-16-A Outdoor 
2—1000 A. 30 KV Kelman CB76 Outdoor 
2— 400 A. 15 KV. G. E. FHKO136 Outdoor 
1—2000 A. 15 KV West. E6 Indoor 
i—1500 A. 15 KV West. E6 Indoor 
2—1500 A. 15 KV G. E. FK12 Indoor 
6—1200 A. 4.5 KV Condit D-12 Indoor 


PARTIAL LIST—WE HAVE ALL CLASSES OF POWER EQUIPMENT 


‘50 chal Street 


New York City 


York 


TURBO-GENERATORS 


A FEW OF THE COMPLETE UNITS NOW IN OUR STOCK 


1—6250—KVA. G.E. 3 60 2300V. 200+ 
1—3125—KVA GE 3 60 2300V. 200+ 
2—1875—KVA GE 3 60 2300V. 200+ 
1—1000—KW. DC, West. 250; 135 200+ 


1—1875—KVA. G.E. Non-Cond. 


1—$37—-KVA GE Automatic Extraction 
3 60 2300 V. 200 lbs. 


2—937—KVA Allis-Chal. 3 60 2300:200+ 
1—250—KVA GE. Non-Cond. 3 60 480 


Also Any Capacity or Type Desired. 


WEAVER & COMPANY 


WILMS, 


PENOBSCOT BLDG. 


DETROIT 26, MICHIGAN 


POWER @ ‘January, 


1945 


212 
2—1875 2— 5000 KVA West. 25/60 cy. 300 RPM 
4— 760 2— 3125 KVA West. 25/62! cy. 750 RPM 
i— 750 i— 2500 KVA West. 25/60 cy. 300 RPM 
‘ i— 612 g 200-10. i— 1875 KVA G. E. 25/60 cy. 300 RPM 
2— 560 City 460-ib. 2— 1250 KVA G. E. 25/62' cy. 750 RPM 
i— 4000 KW General Electric Cond. 2— 512 ng 205-Ib 
4000 KVA Allis Chalmers Cond. 1— 335 200-10. 
2— 300 0-1b. 
00 
i— 1563 KVA General Electric Cond. 
1563 KVA Westing Extrac. A, 
2—1250 KVA 60 cy 
— i— 750 KVAG 60 cy 
jaw i— 680 KVA Gi 25 cy 
i— 500 KVA ( 60 cy 
7 RPM 
1— 6000 KVA West. 26400-2300 V. 3 ph. 
2— 1000 KVA G. E. 23000/11500-575 V. 
3— 667 KVA Packard 2300-440 V. 
4— 400 KVA Pitts. 22000/11000-2200 V. 
3— 250 KVA G. E. 22000-11000 V. 
1— 6000 KVA West. 13200-2300 V. 3 ph. 
i—1000 HP sq. cage 2300 V. 509 RPM 6— 1667 KVA Pitts. 13200-2300 V. 
i—1000 HP slip ring 2200 V. 360 RPM 3— 1000 KVA G 
. i— 500 HP slip ring 440 V. 450 RPM 3— 200 KVAG 
2— 400 HP slip ring 3800 V. 1800 RPM 7— 667 KVAM 
i— 300 HP lip ring 440 V. 1200 RPM 3— 150 KVA Pitt V 
3— 250 HP 3— 100 v. 
i— 100 HP 3— 1250 
75 HP 3— 333 
300 A. 2400 V. Gen. Elec 
1—610 HP Campbell, 2400 V. gen. 
1—520 HP Busch Sulzer, 2400 V. gen. 200 A. 2288 West. 
HE Worthington, 240 V. gen. 0.23 18 
i—300 HP Worthington, 2300 V. gen. | 
i—300 HP Mecint. & Sey 480 V. gen. 
en. 
9 
9 
i 
a 7 
3 
1 
3 
i 
; 
= 
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ACTUAL PHOTOGRAPH 


3125 KVA CONDENSING TURBINE-GENERATOR UNIT 


AVAILABLE 
IMMEDIATE 
DELIVERY 


3125 KVA— 2500 KW 80% 
P.F. General Electric, 3 
phase, 60 cycle, 2300 volf, 
3600 RPM condensing tur- 
bine-generator unit, 180- 
200# 500° T.T., 
equipped with surface con- 
denser, panels and instru- 
ments. 


Excellent condition—a com- 
plete installation. 


TURBINE-GENERATOR 
UNITS 


3 phase, 60 cycle 


KVA G.E. condensing 175- 
200 Ib. pressure, 500° T.T. 
6600 volts, 3600 RPM 
complete with condenser. 
KVA Allis-Chalmers con- 
densing 175-200 lb. pres- 
sure, 100°, 4000 volts, 
3600 RPM with direct con- 
nected shaft exciter, con- 
denser and auxiliaries. 
KVA General Electric con- 
densing 150-175 lb. pres- 
sure, 2300 volts, 3600 
RPM with direct connected 
shaft exciter, surface con- 
denser and auxiliaries. 
KVA Westinghouse non- 
condensing, 175-200 
pressure, 15 lb. back pres- 
sure, 480 volts, 3600 RPM, 
with switchboard. 

A G.E. condensing 150- 
200 | lb. pressure, 100° SH, 
2300 volts, 3600 RPM 
complete with surface con- 
denser and auxiliaries. 
KVA Allis-Chalmers Kerr 
non-condensing, 125 _ Ibs. 
Pressure, 0-10 Ibs. gauge 
back pressure, 240 volts, 
3600 RPM with direct con- 
nected exciter. 


1875 


937 


780 


375 K 


110 


ENGINE-GENERATOR 
UNITS 


Direct Current 


#00 KW Crocker-Wheeler, 250 
volts, 300 RPM generator 
direct connected to a 14” 
x 18” 4 cylinder Ames 
vertical Unaflow non-con- 
densing engine, 150-175 lb. 
Pressure, 5 lb. back pres- 
sure, complete with switch- 
board. 


KW G.E. 250 volt, 175 

° RPM generator direct con- 
nected to a 28” x 28” Skin- 
ner Universal Unaflow non- 
condensing engine. 

125 KW, 125 volt, 250 RPM 
generator direct connected 
to 18” x 16” Elliott engine, 
100 Ib. pressure, 10 Ib. 
back pressure, complete 
with switchboard. 

75 KW 125 volt, 1800 RPM 
Westinghouse non-conden- 
sing turbine-generator unit. 

75 KW, 125 volt, 2400 RPM 
Allis Chalmers-Terry non- 
cond. turbine-gen. unit. 

15 KW (3) Crocker-Wheeler, 

125 volt, 410 RPM gen- 

erators each direct con- 

nected to an American 

Blower vertical engine. 


ENGINE-GENERATOR 
UNITS 


3 phase, 60 cycle 
Alternating Current 


500 KVA (2) Westinghouse, 
440 volts, 164 RPM gen- 
erators each direct con- 
nected to Skinner Unaflow 
non-condensing engine, 135 
to 150 Ibs. steam pressure, 
5 lb. back pressure. 

KVA Westinghouse 240 
volts, 225 RPM generator 
direct connected to 440 HP, 
4 cylinders Nordberg ver- 
tical Diesel engine. 

312 KVA Elliot 4000/2300/550 
or 240 volts, 180 
generator direct connected 
to a 17” x 24” Elliott 
Unaflow non-condensing en- 
gine, 175 lb. pressure, 6 
lb. back pressure. 

KVA Westinghouse, 2300 
er 480 voits, 200 RPM 
generator direct connected 
Nordberg Unaflow engine. 


375 


250 


NATIONAL CITY BANK 
CLEVELAND, OHIO 
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200 KVA General Electric 240 
volts, 200 RPM generator 
direct connected to Skinner 
Unaflow engine—complete. 


MOTORS 


—3 phase, 60 cycle 


125 HP 80% P.F. Elec. Mchy. 
440 volts, 400 RPM syn- 
chronous. 

60 HP G.E. 220 volts. 900 
RPM squirrel cage induc- 
tion complete with start- 
ing compensator. 

50 HP G.E. type I, form M, 
2200 volts, 1200 RPM slip 
ring 


SYN. MOTORS 


3 phase, 25 cycle 


1700 = G.E. 2300 volts, 300 
HP Westgh. 2300 volts. 
PM. 


300 


MOTOR GENERATOR 
SETS 


1500 KW Allis-Chalmers, 600 or 
275 volt direct current 
generator direct connected 
to 2190 HP, 3 phase, 60 
cycle, 4000/6600 volt, 300 
RPM synchronous motor. 
KW Westinghouse, 250 
volts, 1200 RPM generator 
direct connected to 220 HP 
80% P.F., 3 phase, 60 cycle, 
440 volt synchronous mo- 
tor. 


FREQUENCY CHANGER 
SETS 


750 KVA Westinghouse, 3 ph., 
60-cy., 2300 v. alternating 
current generator dir. con. 
to 910 HP. 3 ph., 25 cy., 
2300 v., 300 RPM sys. 
motor. 


910 


150 


1200 KVA General Electric, 3 
ph., 60 cy., 2400 v. alter- 
nating current enerator 
dir. con. to 1700 Hip. oo 
25 cy., 2300 v., 300 RPM 
syn. motor. 


SPECIAL OFFERINGS 


9375 KVA Westinghouse, 3 
phase, 60 cycle, 2300 volt, 
1200 RPM alternating cur- 
rent generator. 

1250 KVA G.E. 3 phase, 60 
cycle, 2300/550/440 volts, 
300 RPM alternating cur- 
rent generator. 

1690 C.F.M. 110 lb. air pressure 
Ingersoll-Rand steam driven 
air compressor 125 to 150 
lbs. steam pressure. 

1590 C.F.M. 100 Ib. air pressure 
Hardie-Tynes steam driven 
air compressor 150 to 175 
lbs. steam pressure. 

500 KVA G.E. 3 phase, 
cycle, 2300 volt, 450 RPM 
belted generator. 

350 GPM, 720’ head, 5 stage 
Allis-Chalmers centrifugal 
pump direct connected to 
125 HP, 3 phase, 60 cycle, 


2200 volt, 1750 RPM 
motor. 
22” 48” Nordberg Corliss 


belted type engine, 150 to 
175 Ib. pressure, 100 RPM. 


BOILERS 


3—410 HP Wickes A.S.M.E. 
National Code horizontal 
cross drum box header 
type water tube boilers, 
160 lbs. pressure, com- 
plete with stokers and 
automatic fuel conveyors. 


WIRE OR PHONE 


“LONG DISTANCE 422 


G SEARCHLIGHT SECTION @ 
937 
|| 
| 
| 
| 
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WAGNER| Quick SHIPMENT FROM STOCK 


SEND FOR COMPLETE CATALOG #38A 


+ rtified SQUIRREL CAGE MOTORS SLIP RING MOTORS 
e 3 Phase—60 Cycles—220 or 440 Volts 3 Phase—60 Cycles—220 or 440 V:its 


ELECTRICAL| 
APPARATUS | 


M-G SETS 


100 KW Gen. Elec. 3 brg. unit, type RC gen. DC oy 
v. songite to 150 HP sq. cage I-K motor 3-60-2200 


400 
50 KW _ rotary converter DC 230 V. input 
to AC 3 ph. 60 cycle 220 volts 1200 RPM with con- 


trols. 

35 KW Gen. Elec. CD 115 gen. DC 48 v. 730 amp 
coupled to 60 HP G.E. KT 536 motor 3-60-220/ 
440 v. 1160 RPM, late style 3 brg. unit. 

30 KW Gen. Elec. CD 103 gen. DC 60 v. 500 amp. 
coupled to 45 HP G.E. KT 532 motor 3-60- 220/440 30 
v. 1160 RPM, late style 3 brg. unit. 25 

30 KW Hertner gen. DC 125 v. 240 amp. coupled to 3 25 
47 HP motor 3-60-220/440 v. 1150 RPM, 4 brg. unit. 25 

3—20 KVA Louis Allis Type ONA b.b. rotary converters 25 
DC 230 v. to AC 3 ph. 220 v. 60 cycle 1800 RPM. 


Many others availabi jal units built 25 CYCLE MOTORS 


to order. Mfr 


Whse. 2200 v. cowar. 
D. Cc. MOTORS Whee, 


zig 


CW sal.rg. 
Whse. HF sl.rg. 
Gen. Elec. 2200 v. MT359 sl.rg. 
Gen. Elec. Lk 
paYNCHRONOUS MOTORS 
230/440» 900 60 CYCLE GENERATOR 


ATI 220/440 Mfr. 
220/440 500 Gen, Elec. 3 bes. 
CENTRIFUGAL PUMPS 308 

14"' Foster Wheeler, 5000 gpm ‘oe ft. 200 Gen. Exec. 

10' Weinman, 2500 gpm 00 Cr. Wheeler 

Alberger, 2000 ft. 50 Gen. Elec. 

850 6"" Platt, 1000 gpm @ 230 ft. Burke 

675/172 : 30 Gen. Elec. 


ALSO IN STOCK .. . OIL SWITCHES... 
& FANS SPEED REDUCERS 
. . 500 NEW MOTORS 


ggg 


_ 


o 


1436-38 W. RANDOLPH STREET CHICAGO 7, ILL. = MONroe 7409 


IT TAKES 120,000 SQUARE FEET OF WAREHOUSE SPACE 11250 Allis Chale Vertical, PE. 106 


Amp., 3 ph., 60 Cy., 2300 V., 200 RPM. with 


T0 HOUSE OUR COMPLETE LINE OF ELECTRIC MOTORS, 4400 B.H.P. turbine 70’ head, 200 RPM. 


SYNCHRONOUS CONDENSER 


POWER PLANT EQUIPMENT and REBUILDING SHOPS! 


STEAM TURBO UNIT, 60 CYCLE 

i—250 K.W. Allis Chal. 3 ph., 60 cy., 2300 V 
3600 RPM. with Kerr, Elliott turbine 150/200 
pressure condensing, Mixed Pressure. 

STEAM TURBO UNITS, D.C. 
i—50 K.W.. Gen. Elec. 125 V., Interpole with 
Terry turbine 3000 RPM. non-condensing. 
CONDENSERS 
2—935 sq. ft. C. H. Wheeler surface condensers. 
i—Schutte & Loertig #38 Low Level Multi-Jet 


IN EXCESS OF 12,000 ITEMS ARE AVAILABLE, TOO NUMEROUS TO LIST. sae 
ADVISE US YOUR REQUIREMENT 


inner and after condenser, 2 stage type. 


AC & DC MOTORS STEAM ENGINE-GEN. SETS BOILER FEED PUMP 


350 GPM at head—i25 HP. Gen. 


—GENERATORS SLIP RING MOTORS 


TRANSFORMERS, 60 Cy 


SYNCHRONOUS MOTORS CONTROL EQUIPMENT vs 
MOTOR-GENERATOR SETS PUMPS Ally Chal. | 
ELECTRIC HOISTS 25 Cy. 


3—2500 KVA. G.E. | ph., 110,000/100,000 Vs. 
IN BUSINESS SINCE 1905 Vs. Seay. 
MOTOR, A.C. 
i—1000 HP. Gen. Elec. squirrel cage, 3 
ph., 60 cy., 2300 V., PM. 


THE GLOW ELECTRIC COMPANY ARCHER & BALDWIN, INC. 


7 i 
933-943 HARRIET ST. Phone MA. 3024 CINCINNATI 3, OHIO teu Pi be pele 


POWER @ January, |945 


Mfr. Ty Speed 
Allis Ch. 2200 v. AN Y 514 | 
G.E, 2200 v. I-P 
Ailis Ch. ANY | 
' Burke EMV 
Gen. Elec. 2200 v. I-M | 
Triumph SR | 
Gen. Elec. I-M | 
G.E. 2200 v. I-E13A | 
’ Gen. Elec. 3 brg. I-M 
Gen. Elec. MT356 
G.E, 2200 v. I-E13 | 
Gen. Elec. MT558 | 
5 ch. AN 72 -D. 
cx 2 60 Whse. 2200 v. CWw657 | 
1 40 Gen. Elec. I-K 1200 3 60 Gen. Elec. M-505 
2 40 Allis Ch. AR420 900 1 50 Gen. Elec. MT536 
1 40 Gen. Elec. KT342 720 1 650 Al. Ch.b.b.2200v. ARY 
2 40 Gen. Elec. KT532 1200 1 50 __ Allis Ch. ANY = | 
2 30 Gen. Elec. KT326 
2 30 Elec. KT332 
2 Allis Ch. AN 
Allis Ch. b.b. AR220 
Allis Ch. AN 
Allis Ch. AN 
Gen. Elec. K505 
Whse. b.b. New C3405 
Allis Ch. AN 
Aue 
yen. Elec. - : 
> 599 100 Gen. Elec. DLC 250 700 
Gen Elec |_| 50 Gen. Elec. CL 125 875 
30 ~=Lincoin b.b. 600 amp. 50 1200 
25 Gen. Elec. CD103. 1150 
19 Gen. Elec. 300 amp. CD 65 1200 
16 Cr. Wheeler CCD 125 415 
15 Whase. SK63 250 1750 | 
H.P. Mfr 
100, Gen. Elec. DLC 230 575 
Northw'n interpole 230 1700 
Whse S13L 230 450 
50 National cs 230 800 
40 «Gen. Elec. DLC 230 750 H 
40 =©Roth 115 850 
Sprague dynamom. 250 
» Gen. Elec. DLC 115 
25 Gen. Elec. LC 230 ATB 2300 
3 25 Roth elevator 230 240/480 
33 Whase. enclosed SK 230 ped. 240/480 
Gen. Elec. DLC 230 i ATB 240/480 
16 «=Gen. Elec. CD75 230 240/480 
15 Gen. Elec. CD83 230 ATB 240/480 | 
. 15 Whee. SK90 230 240/480 
15 _ Gen. Elec. CD95 115 TAB 240 
*4 > | 
| 
| 
3 
- 3 = = 
3 
| 
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SLIPRING MOTORS—3 PH., 60 Cy. 
HP. Make Volts R.P.M. Type} 
5 G.E. 440 200 MT 
20 wane: 1735 Cw 


Allis Chal. 


490 
All is Chak 900 
75 G.E I-M 
75 West. 220/440/2200 580/290 CW 
100 West 22 5 Cw 
150/75 West 220/440, 72200 580/290 CW 
150 West 2200 375 w 
150 West 2300 490 Cw 
150 West 220/440 490 Cw 
185 2300 900 
260 Burke 440 600 EMV-65 
300 -E, 440 900 I 
300 2300 720 
400 Westg 2300 580 
400 Westg 2200 435 CW-1214 
1500 Westg 2200 435 


ALTERNATING CURRENT MOTORS 


3 ph. 60 cy. 
H.P. Make Volts R.P.M. Type 
25 West. 220/440/550 1200 cs 
25 G.E. 220/400 KF 
30 G.E. 0 1800 KT 
30 Line. Elec. 220 600 
30 Duquesne 440 600 
30 Triumph 220 525 TR-138 
30 Allis Chal. 220/440 1200 
35 Lineoin 220 720 
40 Howell 220 900 so 
40 Tine. Elec. 220 
40 G.E, 220/400 900 KF 
40 850 
40 G 440 1800 KT-527-4 
50 Fair Morse 220 900 
50/150 West. 2200 360/720 CS-954 
50 West. El. 220 570 KT-346 
50 Chandeys. 220/440 1800 
50 Cr. Wh. 240/480 1200 Syn. 
50 Duquesne 0 1200 
50 Allis Chal. 440 1800 AN 
50 G.E. 1200 HI 
50/32 ~G.E. 800/640 
60 Duquesne $40 1800 
75 Louis Allis 220/440 1770 


505Y 

Adjus speed—splash bearing 
75 0 cs 
75 Wes 1300 Syn. 
100 Chal. 7300 1750 
100 Allis Chal. a 600 
100 G. _ 440 4 I-K 
125 Wes 2300 , 1170 cs 
_— Amer. 480 720 Syn. 
150 220/440 m1 Syn. 
150 31V 


r 440 800 
150 G. 2200/220/440 4507243 
50/100 West. 2200/440/220 360/720 Cs 
(Complete with Niles Speed Reducer, ratio 10:1) 
G 2200 600 I-12 


175 .E. 

200 Westg. 440 1700 

200 Wests. 100 

200 G.E. 0/550 14 I 

400 West. 230/ 440 cs 
1000 G.E, 2300 09 K 
1500 G.E. 2200/220/440 25 ATI-Syn. 
3500/ West. 4000/23000 900 yD. 


REBUILT POWER EQUIPMENT 


VARIABLE SPEED 


MOTORS— 
VOLT D.c. 
R.P.M. Type 


650/1300 
1125/2905 
400/1600 
565/1130 
625/1250 
400/1600 
1150/1750 
500/1800 
675/1350 
270/540 


750/1500 
750/1125 
450/900 


SK-100L 
SK-110L 
SK 

RLC 

Ic 


500 v. 
SK-180 
SK-181 


TRANSFORMERS—1 ph. 60 cy. 


1—4000 Ibs. 


No. KVA_ Pri, Sec. Make 
1 6600 110/220 G.E. 
3 2300 220/440 G.E, 
1 550 0 Pgh. 
1 7 2200 10/220 est. 
84 % 2200 20/110 G.E. 
32 7% 2200 20/110 West. 
| 2200 20/110 West. 
1 1 200 20/110 G.E. 
2 1 400/30000/5000( American 
2 200 220/110 .E. 
6 3! 220 10 West. 
37% 2200 440/220 West. 
5 6600 G.E. 
6600 
5 600 0/440 Al. Ch. 
7 2200/4000 20/1 West. 
73 440 West. 
7 2200 Burke 
¢ 7 2200 30/440 West. 
3 150 2400 40/480 Allis Chal. 


INDUSTRIAL TRUCKS 


1—Baker Tow Truck with batteries. 


Automatic Lift Truck, 50” lift. 
form is 26” x 5144”. 


HOIST 


Plat- 


Overall length of truck 115”. 


1—3 ton Westinghouse Hoist with Westinghouse DC 


Motor, 


1600 rpm. 


WRITE, WIRE OR PHONE YOUR ELECTRICAL REQUIREMENTS—SEND FOR STOCK LIST. 
LIST YOUR IDLE EQUIPMENT WITH US. 


DUQUESNE ELECTRIC & MFG. 
PITTSBURGH 6, PA. 


READY 
TO SHIP! 


D.C. CLARK CONTROLLER 


. 1—250 HP Clark Vari-time magnetic controller 230 


v. DC reversing, used for plugging service. Can 
also be used non-reversing. 


MOTOR GENERATOR SETS 
250 Volts Compgund Wound, D. C.—3 Ph., 


cy. Motors 
KW Make RPM AC volts 
2 Crocker Wheeler 1750 220/440 
3 Westinghouse 1150 220/440 
5 Allis Chalmers 1150 220/440 
7% Allis Chalmers 1150 220/440 
10 General Electric 1150 220/440 
15 Westinghouse 1150 220/440 
20 Westinghouse 1150 220/440 
25 Westinghouse 1150 230/440/65 
35 G.E. 1150 220/4 
35 Westinghouse 50 220/4 ry 
40 West. 1150 220/440 
150 West. 900 320/440 syn, 
1—100 kw. 125 v. DC West. Gen. with 2300 v. 3 ph. 
60 cy. 1200 rpm. West. Motor including starting 
equipment and DC _ switchboard, 


1—100 kw. 250/275 v. DC G.E. Gen. dir. driven thru 
by 1—150 HP 2200 900 rpm. G.E, 
yn. } 

1—200 kw. West. 600 v. DC 900 rpm. Generator di- 
rect driven through common shaft by 1—290 HP 
440 v. 3 ph. 60 cy. Westg. Syn. Motor. 


A.C. GENERATORS 
62% KW Westg. 3 ph. 60 cy. 240/440/2300 v. 1200 
rpm. 
KVA American 480 720 rpm 


ype 
250 ‘KW Al. Ch., 480 v., 3-ph. 
360 KVA West. 220 Ts 60 cy., 360 rpm, 


Electric 


150 rpm. 
3 ph. 


SPEED REDUCERS 
2 nal Cleveland Model 150, size 900 AT, ratio 


1—40 Tip W. A. Jones 480 rpm. ratio 9.143:1, 

2—50 HP W. A. Jones 575 rpm. ratio 9.143:1. 

1—75 HP W. A. Jones 875 rpm. ratio 9.143:1, 
1—100 HP W. A. Jones 1150 rpm. ratio 9.143:1. 
1—125 HP Nuttal, single reduction, ratio 1.6:1 450 


rpm. 
1—150 HP Nuttal, single reduction, ratio 1.6:1. 
1—175 HP Jones 1750 rpm. ratio 9,143:1. 
2—180 HP Cleveland size 1000 AT ratio 9-2/5:1. 
1—225 Nuttal, ratio 1.6:1. 
1—300 HP Nuttal, ratio 1.6:1. 
1—400 HP Nuttal, ratio 1.6:1. 


Large Stock—CIRCUIT BREAKERS—METERS 
—CURRENT AND POTENTIAL TRANS- 
FORMERS — POTHEADS — RELAYS — 
METERS — SAFETY SWITCHES — DIS- 
CONNECT SWITCHES — U-RE-LITES — 

PULLEYS — REACTORS. 


STEAM PUMPING ENGINES 


1—Snow 8 MGD C&FW cr. Com. Opp. Type Cond. 
20x54x17x36, with waterworks type condenser. 
1—Snow 6 mgd. C&FW Cr. Com. Opp. Type Cond. 
2\)-40x%14%x36, with waterworks type cond. 
1—Allis- Chal. 4 mgd. cr. com. cond, 
Size 12x28x13x24. All fine cond. 
1—Platt Iron Wks. Cr. Comp. C&FW 
Cecar Cond. 1000 GPM. Size 14x28x9%4’’x1 


PUMP VALVES 


Birch Valves for all types of reciprocating pumps. 


_ LARGE GATE VALVES 


'—20" Rensselaer #13 Iron Body Bronze Mounted 
Hub End Gate Valve with 16” Iron Brass Lined 
i > Cyl. with indicating Rod and Eyebolt, 


MANUFACTURING COMPANY 


+ Sedgwick St. Chicago, Ill. 


—-TRANSFORMERS- 


BOUGHT and SOLD 


We have several thousand transformers in stock for prompt 
shipment, and invite your inquiries 


PIONEER TRANSFORMER REBUILDERS 
We rewind, repair and redesign all makes and sizes. 


One Year Guarantee 


THE ELECTRIC SERVICE CO., INC. 


“AMERICA’S USED TRANSFORMER CLEARING HOUSE” 
STATION M 


Since 1912 CINCINNATI 27, OHIO 


POW ER e January, 1945 


i 
| 
H.P. Make 2 
: 2% Westg. 450/900 SK-30 = 
2% #£G.E. 500/1000 RLC z 
Reliance 500/1000 14T 
2% Westg. 900/1800 SK 
) 3 Jantz-Liest 650/1950 BI-DC : 
(Enclosed) 
3% West. 400/1600 SA = : 
34 Westg. 850/1700 
) 3 Reliance 300/600 5 
) 5 Reliance 300/1800 21 s 
) 7 Westg. 450/900 80L = 
) 7 Reliance 550v. = e 
) 7 Westg. SK-43 
) 7% 8West. SA 
) 10 Westg. 8-6 = 3 
) 10 G.E. LC = 
) 10 West. SA 
) 15 Louis Allis NA = j 
15 Rellance 
15 West. = 
20 Westg. E 
20 Westg. = 
; 30 
4 35 G.E. 375/1400 2 
50 G.E. 600/1200 
4 75 West. 475/950 = 
75 West. 400/650 
| 
| 
i 
317 


G@ SEARCHLIGHT SECTION @ 


CHICAGO'S LARGEST STOCK GUARANTEED EQUIPMEN| 


MOTOR GENERATOR SETS 
FREQUENC TRANSFORMERS 
KW Make DC Volts AC Volts 1400 H 9 Y CHANGERS 
P General Electric type ATI-24-1250M-300, form C, 3 ph., 60 ee 
1500 Wtg. 250 Syn. 3/60/2300 cy., 460 volt, 300 RPM, 1570 ho 1250 KVA, 0.9 P.F. “50° 2 200 G 
1200 G.E. 280 Syn. 3/60/4100 synchronous motor with amort. ;_dir./conn. to 1000 KW Ge ph 
eral Electric type ATI-10-1250M-300, 3 ph.. 25" 
RPM. 1570 ph. cy-, 460 volts, 300 h.25cy.HT 9000 230 
.-E. 600 Syn. 3/60/2300 ' ones 1250 KVA, 0.8 'P.F. 50° generator with 1 75 Darling 
1000 Wtg. 275 Ind. 3/60/4100 amort. wdg., with 33 KW G.E. 125 volt , et, connected exciter. Auto H. 182 10 2 
750 Wtg. 275 Syn. 3/60/440 (This is a three brg. unit suitable for tion from 2 75 West. 8 3810 
235 Wtg. 125 Syn. 3/60/2200 40 KW Howell, SR-5454, 3 $0 Runtman $810 
225 Ideal 125 Syn. 3/60/2200 phase, 25 cycle, 40 Rage 60 rire! 440 volt to 40 HP 3 1 30 Kuh : 
200 Elliott 125 Ind. 3/60/2200 “443, p.f.. 750 GM, sot. 1 Ft 
150 Al. Ch. 260 syn. 3/60/2300 Moloney” 1100/22 
Ch, yn.  3/60/440 00 220 
100 Wig. 250 Ind. 3/60/440 SQUIRREL CAGE MOTORS 1100/2200 
tg. 250 Ind. e pl 
100 GE. 250 Ind. 3/60/2200 HP Make Speed 3 Phase, 60 Cycle 1 7% Pitt HE 
76 GE. 250 Ind. 3/60/440 it 253 Qu. HP Make Type Speed | 74 GE. 
75 G.E. 126 Syn. 3/60/220 1000 Weste. HR 1 1000 G.E.2200v. K 3 HT 6600 230 
60 Al.Ch. 110 Ind- 3/60/2200 1000 400 1 700 2200 drip- wind 
50 G.E. 250 Ind. 3/60/440 850 Allis. Chal. 1180 roof cons. K 1 5 es H 1 4 
35 GE. 230 Ind. 3/00/3920 1 800 Westg. cw 360 1 600 Fair.Morse H2 
224%GE. 125 Ind. 3/60/220 800 Westg. Cw 507 1 E. IK 1200 1 3 Moloney HE 1150 113/230 
15 Ideal 220 Ind. 3/60/220 $80 Cn $30 400 Allis 2207840 it 
19 750 Allis.Ch. 440 1 400 Allis. Chal, 600 1 1% Al. Ch. 2200 110/229 
GE. 60 Ind. 3/60/440 700 GE. MT-10 710 1 400 GE. 1800 
Roth 125/2 stg. 
3 Lincoln 115 Ind. 1/60/220 450 600 1 393 Ge: Fr 5600 WP, Keeler, reinsurable 200 
3 Lincoln 115 Ind. 160/220 400 Westg. CW 435 1 200 Ailis Chal. AN 347 with chain grate stoker, can release at 
3 Westg. 25 Ind.  3/60/220 Allis Chal. 600 
a 1 400 G.E. I-M 720 1 200 Westg. cs 600  3—100 KVA New Moloney, type CL, sin. 
2% Wotton Ind. 1/60/110/220 1 400 GE: IP 1300 1 300 GE Krs6s 7 486/220. volts 
2.4 Lincoln 80 Ind.  3/60/220 1 350 Ailis Chat 3 200 GE. 2200 v. 800 
D. nd. 0/4 + 
‘5 Rob. M.115 Variable voltage cw 400 160 Chg. 100 HP Terry steam turbine, 125 Ibs. tor 
378 G.E. 110 Ind. 1/60/110 I 300 GE. MT-410 450 1 150 Westg. CS 1800 | 
250 Robbins 125 Ind.  1/60/125 1 300 Westg. 2 120 GE. 720 
:250 Roch. 120 Ind.1/60/110/220 | 30 GE. 514 2 150 GE. 
2 GE. 6 115 v. d.c i x'sis formort. MEW factory. distributen, 
2 G.E. 6 Ind. 1/60/110/220 1 250 Cr. Wheeler SR27QB 1 150 Westg. cs 1800 can furnish many new items from 
1 250 G.E. 435 4 125 GE. KT _. 720 stock. 


CHICAGO ELECTRIC CO. 2900. +CHICAGO 8, ILL. 


M-G Sets 3 ph. 60 cy. (Syn.) 500/700 HP Morse Chain Reduction 84” centers 25 
100 KW G.E. 250 v. Aion wé. y a y ROLLING MILL DRIVE Tooth motor sprocket 14” wide, 2” pitch, 7” bore, 
d. Ge ith interpoles, : 
i > F. 0) steel enclosure and 0 le 
P.F. Motor 2300/3/60 900 RPM with AC and Chain Drive centers. ratio 4. to P 
150 KW G.E. 250 v. epd. wd. Gen. wi motor sprocket eeth, 14” face, re, 
$00 RPM direst con te 305 GE sy Taner pitch, large split sprocket, 107 Teeth, 14” bore, DC MOTORS 
Type ATI 2300/3/60 900 RPM. ‘with AC and DC including oil tight steel enclosure and oil pump. Retin nent 
Panel eries oun 
100 KW. West. 125 v. Type SK 170L cpa. wd. Gen. AC MOTORS 3 ph. 60 cy. uP - 
with interpoies, 1200 RPM. dir. con. to 150 HP. HP Mek T s v ag Type Sees Wine 
West. Syn. Motor 2300/3/60 1200 RPM. with AC vee 2+ Niles 6x4 6 110 
100 KW Ridgway 250/275 v. DC Gen. wa. with 150 West. 900 2300 60 GE. CO 2507 600 
interpoles, 1200 RPM. dir. con. to 150 HP. Ridg- with dir. con. exciter. 190 MD 
way Syn. Motor 2300/3/60 1200 RPM. with AC 130 G.E. CO 1812 A 550 230 
Slip rin 175 GE. MD 109; 475 230 
50 KW. G.E. Type BR 125/150 v. 1750 RPM. dir. Pp ring 
con. to 75 HP. G.E. KT 220/440 v. 3 ph. 60 cy. 1500 West. cw 435 2200 Variable Speed 
1800 RPM. with starting equipment. 500 G.E. MT 412 450 2200 v.3 bre 5 (2)' Reliance fy 
APACITOR 300 West. cw 495 2200 (2) /1 23 
200 IM 514 2200 _ with Aetna Gear D 
180 KVA General Electric, 2300/3/60 Type OH 1. 500 «=«OG-E. MT 412 240 2200 64 G.E. RC 26A 3500/3125 11 
SYN. CONDENSER 150/75 West. 580/290 2300/220/440 33 
5000 KVA Westinghouse 4000/2300/3/60 900 RPM 150 = West. cw 580 2200/220/4 0 RLC 400/1 33 
with dir. con. exciter (Late Type). 2300/440/220 0 Cr. Wh CM 500/1500 23 
WELDING M.G. SETS 100 Al. Ch. 578 2200 20 Cr. Wh CCM 600/1200 23 
150 amp. Lincoln with 220/440 v. Motor. 100 (25 ey.) M1108 500 220/440 5 West. SK 130 600/1200 23 
on amp. lincoln Stable Are with 440 v, Motor. c 
00 amp Lincoln Stable Are with 440 v. Motor. est. > 2: pee 
600 amp Lincoln Shield Are with 440 v. Motor. 50/124 IM 2200 
C & DC GENERATORS 50 G.E. IM 2200 5 (2) West. SK 100L 675 23 
J 37 Otis Int. rated 1140 220/440 5 West. M 650 11 
160 KW G.F. AC 2300/440/220 v. 3 ph. 60 cy. 720 30 F. M. B. bre. 1200 220/440 20 West. SK 100L 850 23 
RPM. 20 West. Cl 556 900 220/440 20 Northern 650 11 
150 KW West. 250 y. 450 RPM Type S ep. wa. 15 GE. 900 220/440 0 West. SK 110L 750 23 
West ane aK 250 ose 4 Reliance tho 
{ CW G.E. Type CL 250 vy. 1000 RPM. yest. Ss 00 2 
75 KW GE. Tipe DLC 125 y, 700 RPM, Squirrel Cage 100 3.E. DLC 575 110 
50(2) West. .E. 00 2 
( est. 23 
dO KW West. 125 v. 300 RPM cp. wd. dir. con. 75 West. CCL 900 220/440 AIR COMPRESSORS 
Skinner | Engine =. 6 1—355 cp. ft. 100% pre. Ing. Rd. Type ER 1, 
75 KW G.E. i25 y. 275 RPM ep. wd. dir. con. to 3 Roe 13 Saee plate valve, 12” bore 10” stroke, with idlers. 
Skinner Center Crank Engine. +4 AL Ch. 860 320/440 Equipped with either AC or DC Motor. 
100 KW West. 350 vy. 250 RPM ep. wd. dir. con. 25(2) West. 320/440 492 cu. ft. Chic. Pneu. simplate valve Type NS03 
Unaflow Engine 5 
160 KW G.F.. 240/480 3 ph. 60 cy. Gen. dir, con. west. CS 405 Transformers 
to Nordberg Engine. 
200 KW Cr. Wh. 3 wire 125/250 v. Ames Una-Flow Reduction Units 2200/2500 
Engine. 2—5 HP Actna Gear Drive Ratio 12 to 1. : 1 374 West 1 2300 160/230/115 
STEAM TURBINES 25 HP Morse Silent Chain Drive. : 2 25 GE. 1 2300 244/485 
2—1 KW Frick & Lindsay 110 v. DC 50 HP Morse Silent Chain Drive. f 1 25 Al. Ch. 1 2200 220/440 
67% KVA Al. Ch. 220/3/60 3600 RPM Gen. with 150 HP Nuttal Ratio 1.6 to 1. i 20; 10 West. & G. z. 1 2200 122/244 
80 HP. Kerr Turbine. 250 HP Ottumwa Ratio 12.7 to 1. 27 74 West. &G.E 1 2200 122/244 
-REITMEYER ‘co INC. 
MOORHEAD be 
PITTSBURGH 19, PA.: 
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TURBO GENERATORS 


1—937KVA Gen. Elec. with Wheeler 
condensor 


1—S500KW Allis Chalmers Moore non- 
cond, 


1—500KW Gen. Elec. non-cond. 
1—300KW Gen. Elec. cond. 


ROTARY CONVERTERS 


1—1500KW 250V Westgh complete 
2—1000KW 250V Westgh complete 


The above are just a few of the thou- 
sands of items we have in Motors, 
Generators, Turbo Generators, Engine 
Generators, Motor Generators, trans- 
formers, Circuit Breakers, etc. Please 
send us your inquiries. 


What have you for sale? 


KEYSTONE 
Power Plant Equipment Company 
8403 Hegerman St., Phila. 36, Penna. 


COMPRESSORS 
526 CFM Ingersoll Rand, Style ‘’J’’ 
940 CFM Ingersoll Rand, Type 10 hor. 2 st. 
steam driven, with receiver 
CRUSHERS 
24” x 54” Superior Crushing Rells 
No. 3 and No. 6 McCully Crushers 
HOISTS & HOIST MOTORS 
(Write for our complete list!) 


SHOVELS 
#2 Koehring 3-way comb. Crane, Dragline 
& Shovel 
320-B 61-yd. Electric Stripping 
TRACTOR WAGONS 


7, 72 yd. cap. Allis Chalmers Speed-Ace 
Tractor Wagons 


—— Request bulletin! 
TANK AND TOWER 


60,000 gallon Water Tank on 89'9” tower, 
with 10” riser pipe. 


IRON & STEEL PRODUCTS, INC. 


13438 S. Brainard Ave., Chicago 33, Iilinols. 
"ANYTHING containing IRON or STEEL" 


122 S. Michigan Ave. 


BOILERS 


NEW and USED 


All makes & sizes for prompt shipment 


We have an extensive list of 
good Used Boilers available... 
let us have your Inquiries. 


J. F. DAVIS CO. 
CHICAGO 


“COMPRESSORS 


Over 150 in stock 


New and Guaranteed Rebullt 
Modern Plant doing Modern Rebullding 
From 50 CFM to 2500 CFM 


AMERICAN AIR COMPRESSOR CORP. 
_ Dell Ave. & 48th St., North Bergen, N. J. 


1—440 HP Elec. Machinery, 3-60-440V, 900 
RPM, two bearing syn. motor 


1—400 HP Westinghouse, type CW, 3 ph. 
60 cy. 440V, 450 RPM slip ring motor 


1—300 HP General Electric, 3 phase, 60 
cycle, 440 volt, 360 RPM, type MT 412 
slip ring motor 


1—1275 HP, Allis-Chalmers, 3 phase, 60 
at 440 volt, 1175 RPM slip ring 
motor 


1—200 HP, Allis-Chalmers, 3 phase, 60 
cycle, 440 volt, 1150 RPM slip ring 
motor 


1—150 HP, General Electric, 3-60-400V 
frames 17A 360 RPM slip ring 


1—150 HP Westinghouse, 2 ph, 60 cy, 440V 
frame 1000, CW. 390 RPM slip ring 


1—100 HP General Electric, 3-60-440V, 495 
RPM, MT 562 slip ring 


2—100 HP General Electric, type I, form 
K, 3-60-220V 575 RPM 


2—800 HP, 3 PH, 60 CY, 6600 V 
Westinghouse, type CW, slip 
ring 507 RPM mill type motors 
with liquid slip regulators. 


1—150 HP DC Westinghouse 
type SK, frame 666.3, 600 V. 
360/720 RPM ped. type mill 
motor, #4798360. 


1—100 HP Westinghouse, type CCL, 3 ph, 
60 cy, 2200 V, 1750 RPM, Squirrel Cage 


1—100 HP Allis-Chalmers, type ANY, 3 ph, 
60 cy, 220V, 580 RPM slip ring 


1—100 HP General Electric, 3 ph, 60 cy, 
4000V, 720 RPM syn., type TS with di- 
rect connected exciter 


2—100 HP Crocker Wheeler, size 2AQ, 3 
ph, 60 cy, 440V, 385 RPM slip ring 


1—100 HP Westinghouse, type CS, 3 ph, 
60 cy, 440V, 1750 RPM sq. cage. 


4—75 HP. G. E. 3-60-2300V, 400 RPM, type 
Il, sq. cage 


1—75 HP, General Electric, 3 phase, 60 
cycle, 440 volt, 450 RPM, type I, form 
M, slip ring motor 


1—75 HP Allis-Chalmers, 3 ph, 60 cy, 440V, 
450 RPM slip ring 


1—75 HP Fairbanks-Morse, type H, frame 
105C, 3 ph, 60 cy, 550V, 900 RPM 
Squirrel Cage 


1—75 HP Lincoln, type IQ, 2 ph, 60 cy, 
440V, 600 RPM Squirrel Cage 


1—75 HP Allis-Chalmers, 3 ph, 60 cy, 
440V, 600 RPM slip ring 


2—75 HP Fairbanks-Morse, 3 phase, 60 
cycle, 2200 volt, 1800 RPM, slip ring 
motors 


1—60 HP Lincoln 3-60-220V frame IXM, 
Sq. Cage, 900 RPM 


1—G.E. factory built syn. M-G 
set 230 KW, 125 V, 600 RPM 
generator driven by 335 HP, 
4600 V syn. motor complete 
with starting equipment and 
panels, 


1—60 HP General Electric, 3-60-440V, 720 
RPM, type I, form KE 


1—60 HP General Electric, 3-60-440V, 1750 
RPM, type I slip ring 


1—60 HP General Electric, 3 phase, 60 
cycle, 440 volt, 600 RPM, type MT 556 
slip ring motor 


1—SO HP General Ejectric 3-60-220V, 1150 
RPM, type I, slip ring 


1—50 HP Triumph 3-60-440V, type C12, 
1150 RPM, slip ring, rotor & stator re- 
wound 


1—50 HP General Electric, 3-60-440V, 900 
RPM, type I-M, slip ring 


1—50 HP General Electric, 3-60-440V, 720 
RPM, type IK, Sq. Cage 


2—50 HP Allis-Chalmers, 3-60-440V, 890 
RPM slip ring 


1—50 KW, Allis-Chalmers, factory-built, 3 
bearing M-G set, 125 volt DC, driven b 
75 HP, 3 phase, 60 cycle, 220 volt, 116 
RPM motor 


1—50 HP General Electric 3-60-440V, 690 
RPM, MT 546, slip ring 

1—50 HP Ideal 3-60-440V, 580 RPM, type 
AV, slip ring 

1—50 HP Wagner 3-60-440V, 495 RPM, type 
BM, Sq. Cage 

1—50 HP Allis-Chalmers, 3-60-440V, 490 
RPM, Sq. Cage 

1—50 HP General Electric, 3-60-440V, 490 
RPM, type I-M, slip ring 

1—50 HP Westinghouse CS 2-60-440V, 420 
RPM, Sq. Cage 

1—50 HP Allis-Chalmers, 3. ph, 60 cy, 
550V, 860 RPM Sq. Cage 

1—50 HP General Electric, type I-M, 3 ph, 
60 cy, 440V, 720 RPM slip ring 

1—45 KVA Fairbanks-Morse, 3 ph, 60 cy, 
220V, 1200 RPM alternator 

2—30 HP Fairbanks-Morse, 3 ph, 60 4 


220V, 3600 RPM, type HO, frame 
ball bearing 


2—drag generators, 15 KW. 
Westinghouse, SK111, 125 V. 
450 /1800 RPM gear head, ratio 
10 to 1, used a few months. 


2—175 HP, 230V, DC Westinghouse, type 
SK, 150 to 550 RPM 


1—100 HP General Electric, type CD, fr. 
123, 230V, 1200 RPM 

1—60 HP Westinghouse, type SK140L, 115V, 
1150 RPM vertical 

—50 HP Westinghouse SK200, 230V, 
250/900 RPM 

2—40 HP, G. E., 3 ph, 60 cy, 440V, 435 
RPM, type 1-13A 

25 CYCLE MOTORS 

1—50 HP Westinghouse 3-25 cy-440V, 720 
RPM, type MS, Sq. Cage 

1—50 HP General Electric, 3-25 cy-440V, 
700 RPM, type I-M, slip ring 


1—40 HP Westinghouse 3-25 cy-440V, 730 
RPM, type CI, frame 753A slip ring 
crane 


1—35 HP Allis-Chalmers 3-25 cy-440V, 720 
RPM, slip ring 


1—30 HP Westinghouse 3-25 cy-440V, 720 
RPM, CS, Sq. Cage 


The Wente Electric Co. 


Hamilton, Ohio 


REBUILT MOTORS & GENERATORS SINCE 1906 


POWER © January, 1945 
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POWER PLANT EQUIPMENT CO., Inc. 


A C TURBINE UNITS 


G.E., 2300 V., cond. 
Wehse.*600 V. BLEEDER. 
G.E., 4100/2300 V. cond. 
G.E.., 480 V., BLEEDER. 
G.E., 2300 V. cond. 
al. 440 V. cond. 

. cond. 

Al. Chal. 480 v. Cond. 


Wghse. 2300 V. cond. 
G.E., 2300 V. cond. 

Elliott 480 v. cond. 
Al. Chal.-Elliott Kerr, 
Wehse. 240 V. cond. 


240 v. 


(NON COND.) 


Wehse. Vv. 
G.E., 23 
E.M.-Terry. 
Al. Chal. 240 V. 

HP Wehse. 375# Turbine. 

HP Terry. Turbine. 


BOILERS 


HP B&W W. T. Boiler 250% with 
Stoker. 
200% 


(2) 
Erie City, 
Sterlin 350. Chain Gr. Stoker. 
Kidwell 207%, drum. 
Erie City b+ 

P B. W., 


60# 
lron Wks. 


HP (2) B&W 1604 
HP (3) Wicks ver.; 
izers. 

HP Casey-Hedges 160% 

78” x 18’ HRT 125# pulverizers. 


Cross 


pulver- 


DIESEL ENGINE SETS 


Weghse.—Busch Sulzer 
G.E.—Anderson 
G.E.—Mclntosh Sey. 
Fairbanks-Morse 
G.E.—Busch Sulzer. 
(2) Fairbanks 32E12. 
Ideal-Primm 
Ideal-Primm. 

.W. Bessemer 

(4) F.M.—F.M. “VA” 
Al. Chal.—International 


DIESEL ENGINES 


5 HP Chicago pneumatic 6 cyl. 
HP (3) Fairbanks Style V. A. 


SPECIAL 


780 KVA G.E. 3/60/2300 v. Turbo 
Unit. 4 stage. 

250 KVA GE. 3/60/240 v.—Nord- 
berg UNIFLOW Engine. 

250 KVA Al. Chal. 3/60/240 v.— 
Elliott Kerr Turbo, non-cond. 


STEAM ENGINE SETS (A C) 


675 KVA Burke—24 x 36 Norberg Unif. 


480 KVA Al. Chal.—Corliss 4 V. 


375 KVA G.E.—22 x 27 Erie Ball, 4 V. 


x 22 Skinner-Unif. 
J LOW (Twin) 
250 KVA G.E.—Nordberg UNIFLOW. 
175 KVA Weghse.—Ames UNIFLOW. 


150 KVA G.E.—16 x 16 Skinner S.V. 


39 Cortlandt Stree: 
New York, N. Y. 


PUMPS (MOTOR DRIVEN) 


Al. Chal. 132’ head. 
80’ head. 

Buffalo 50’ head. 
85’ head. 

425’ head. 

100’ head. 

(2) 65’ head. 
Al. Chal. 65’ head. 
Morris 255’ head. 
Wheeler 30’ head. 
720’ head. 


STEAM ENGINE SETS 250 V. 


KW C. W.—-Nordberg Unif. 
KW G.E.—Ridgway 4 V. 

KW G.E—Skinner Unif. 

KW C.W.—Skinner UNIFLOW. 
KW G.E.—Erie Ball 4 V. 

KW G.E.—Erie Ball 4 V. 


AIR COMPRESSORS 


CFM Nordberg 100#, Steam and 
otor Driven. 

CFM Nordberg 85#—Motor. 

CFM Nordberg, 100#—Motor. 

CFM Ingersol 


SYNCHRONOUS CONDENSER 


5000 KVA_ Wehse. 3-60-2300/4000 V. 
900 M, with starting apparatus. 


GAS ENGINE UNIT 


1000 KVA G.E. 3-60 2300 v.—1200 HP. 
. Rathburn Jones Gas Engine. 


POWER PLANT EQUIPMENT 


GENERATORS 


One 250 K.V.A. and ene 300 


Crocker Wheeler Generators direct 


nected to Skinner Tandem pe = 
60 Cycle — 


gines 480 Volts—3 Phase — 
Switchboard 


One 300 K.W. General Electric 
2300 Volts—3 Phase—60 C 


irect Connected Exciter 


BOILERS 


One 444 
Boiler 200 lb. p pul 
or oil fired 


One 50 H.P. Erie City Economic 


Generator 
ycle Direct con- 
nected to Curtis Steam Turbine 175 lb. 

ressure — 3600 R.P.M. with 1LS.K.W.G.E. 


Motor 220 Volts, 60 cycle, 3 
R.P.M. 350 G.P.M. 200 ft. head 


Union Iron Puts Steam 
tubes—330 Sq. ft. heating surface 


One 
Boiler 100 lb. pressure, coal or oil fired Dia. 


One Quimby 4 
Direct 


conmected to 75 H.P. G. E. Motor 


220 Volts 60 cycle, 3 Phase, 1750 R.P.M. 
500 G.P.M. 150 lb. pressure 


One American Well 2 Stage Cen 
Pum 


trifugal 
30 H.P. G. E. 
1750 


p direct connected to 


FEED WATER HEATERS 
Feed Water Heater Brass 


Cochrane Feed Water = 
x 48” Long—1000 H.P. 


EMSCO EQUIPMENT CO. 


EMIL A. SCHROTH, Owzer 


50 HYATT AVE., NEWARK 5, N. J. 


Phone: MITCHELL 2-3536 


GOOD VALUES—ALWAYS 


PD 30 International Diesel Power Unit. 
2—300 HP Fairbanks Morse Oil Engines. 
300 HP 250 KVA McIntosh Seymour Die. 
300 KW 440 HP Nordberg Diesel Generator. 
375 and 500 HP Fulton Diesel Generators. 
800 KW Gas Engine Generator Set. 

2—80 HP Steel Cased H.R.T. Boilers. 
2—84 x 20’ HRT Steam Boilers 260 HP. 

20 Ton American Steel Guy Derrick, 100 ft. 
10 Ton Steel Stiff Leg Derrick, 80 ft. boom. 
1500-3000’ Motor Driven Compressors. 

25 and 35 Ton Locomotive Cranes. 

35 Ton Plymouth Gasoline Locomotive. 


Water Tube Boilers—Air Compressors. 
Steel Sheet Piling—Pile Hammers, etc. 


Mississippi Valley Equipment Co. 
507 Locust St. St. Louis 1, Mo. 


METROPOLITAN 


PLUMBING SUPPLY CO., INC. 


INDUSTRIAL AND MARINE SUPPLIES 
Large SURPL 
STEEL-WROUGHT IRON-CAST IRON 


gin 


313 EAST Fist STREET, N 
NATION-WIDE ALF 
hone MUrray Hill 3-3408 


f 


FOR SALE BY OWNER 


POWER PLANT 
EQUIPMENT 


TURBO GENERATORS 


2—10,000 K.W. Westinghouse 6600 or 
2300 V. Complete with condensers, 
switchgear and all other auxiliaries. 


BOILERS 


5—760 H.P. B & W, forged steel heads, 
225# pressure A.S.M.E. and National 
Board superheaters, stokers and com- 
plete auxiliaries. 


6—500 H.P. BW—200# pressure, steel 
headers, with stokers and superheat- 
ers. Conditions excellent, ready to 
operate. 


TRANSFORMERS 
UP TO 5000 KVA 
3—2500 KVA. 
9—300 KVA. 
3—500 KVA. 
Number of smaller sizes. 
We buy complete plants outright! 


WHAT HAVE YOU FOR SALE? 


HOWE BROTHERS 


324-328 Pearl St. New York, N. Y. 
TEL. WORTH 2-2708-2709-2710 


POWER @ January, !945 


i 
= 6250 KVA KVA 8000 GPM i 
= 3750 KVA KVA 7500 GPM : 
= 3125 KVA KVA 5500 GPM : 
/ = 3125 KVA KVA 3600 GPM H 
= 2500 KVA KVA 3250 GPM : 
= 2500 KVA KVA 3000 GPM : 
= 1875 KVA KVA 3000 GPM : 
= 1553 KVA KVA 1200 GPM : 
: = 1250 KVA (2) GI 2300 V. cond. KVA 1000 GPM : 
780 KVA KVA 725 GPM 
= 625 KVA KVA 350 GPM 3 
= 375 KVA 
= 312 KVA 
= 250 KVA 
i 450 
500 250 
32 
= 280 
75 
190 
150 
| i | 2200 i 
| 
500 i 
749 
= 728 H 
= 522 H 
471H H 
= 300 HP (2 i 
= 287 
259 i 
255 
= Two i 
| 
PUMPS 
i i Aleut vo SKETCH 
BRA PIPE 2a H 
i 
WT 
320 
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50 YEARS OF SERVICE 


nd COMPANY. 


CHS 


100 to 1000 HP Diesels 


export 


500 to 5000 KW condensing, non-condensing turbos 


200 to 1000 HP 200# or better pounds boilers 
Also, operable older equipment (15 yrs. or more) for 


LET US PLACE YOUR MODERN IDLE EQUIPMENT IN SERVICE 


750 KW and/or 1250 KW N.C. 60/3/480/200# /20# 


2500 KW N.C. 60/3/480/200#/20# B.P.—20,000 KW 

60/3/2300/400# Cond. 
200 HP Heine boiler, modern, 175-400# with Stoker 
400 HP—1000 HP 400# plus, S.H. stoker equipped 


TURBOS 


12,500 KVA 2-6250 KVA Wemco 76 CW frame, 
60/3/2300/200% equal new. 

5,000 KW G.E. Curtis 5 stage Cond. 

4,000 KW Cond. 200#, 125° S.H. 60/3/2300V with 
Jet or surface cond. 

2,000 KW Wemco 60/3/440/180% surface con- 
denser. 

1,250 KW Wemco Cond. or Bidr. 60/3/480V /150#/ 
120°/3600 RPM very economical performance 
Cond. Bidg. 15#G, 15,000# per hr. 

1,500 KW Wemco Parsons Cond. 1000 KW non- 
cond. 60/3/2300V N.C. 10% exhaust at 1000 
KW with Wheeler surface cond. all aux. 

1,250 KVA Allis A.C. f(/zzaeisene RPM Cond. 
150/200° ISP 100° S.H. with jet condenser, all 
aux. Rugged A. at. price low. 

1,560 KVA Wemco A.C. 60/3/600/3600 RPM, with 
mixed flow regulator and Wemco 42 sq. ft. 

\ surface cond. 


500 KW 60/3/480/200+ single flow 3600 
N. 15/50 G.B.P. bucketed in low; 
a 

625 185#/100 S.H. exhaust 
pressure 110 
00 KW Bleeders. 60/3/220/3600/ 150+ / 
100° S.H. Bid. 10# 

300 KW High Speed Cond. 60/3/2300. All aux. 
including boiler complement. 


BOILERS 


i—1250 HP steam generation plant, complete. 

Steel encased with 14 
nderfeed stoker, 100,000% continuous. 

41000" HP B&W Stirling type ASME code, 200% 
with underteed stokers. 

HP 170# Edgemeer waste heat, ASME. 

i—612 HP 200% 125° S.H. Stirling type, ASME. 

4—500 HP 190% Heine, 150° S.H. ASME. 

2—500 HP B&W 200# 100° S.H. with Comb. Eng. 
Type E. stokers, all aux. 

Unien tren Works 200% 125° S.H. 


WORTHY USED POWER UNITS — WORTHWHILE BARGAINS 


HP—i—500 HP Casey ey es; oil fired. 


HP 125° S.H. 
Eng. type 


ASME. Combustion 


E. steker. 
4 Edgemoor 100° S.H. ASME ram 
er. 
2—356 HP 180% Comb. Eng. Type E stokers, all 
aux. ASME 
2—352 HP—225# 3 drum, bent tube, with oil burn- 


ers; new in 1937: | year’s use 
Heine horizontal 


170% waste heat 


boilers. 
i—313 HP 250% Edgemoor, 125° stoker. 
2—300 HP Stirling 170%/100° B&W A 


2—200 HP Erie City 


HRT 150% new in i029; stoker 


GENERATORS 
2—158 HP; 2—300 HP; !—500 HP Diesel engine 
genorators. 


STOKERS 


2—Hoffman Fireite Stokers. 
i—5 Retort Westinghouse. 


Prices on Application 
Rebuilt Motors 
3 Phase, 60 Cycle, 220/440 Volts 


HP Make Type RPM 
400 General Electric I-K 900 
400 General Electre I-K 900 
350 General Electric I-K 
250 General Electric I-K 
200 General Electric KT357 1800 
200 General Electric I-K 
200 General Electric I-K 720 
150 General Electric KT357 1200 
150 Westinghouse CCL 900 
125 General Electric KT347 1800 
100 General Electric KT347 1200 
75 General Electric KT543 1800 
60 General Electric KT343 1200 
60 Burke EM7 870 
60 General Electric KT346 9 
50 Westinghouse 8 1800 
50 General Electric KT327 1800 
50 Westinghouse CS-646A 870 
50 =©Relfance IJ 1800 
40 Westinghouse cs 1800 
40 Westinghouse cs 1800 
40 General Electric KT323 1800 
40 Genera! Electric KT323 
40 General Electric KT523 1800 
40 Burke EM45 1206 
35 Lincoin D-411 1800 
30 Westinghouse CCL 720 
30 General Electric KT332 1160 
*30 Armor 
25 General Electric I 1150 
*20 Armor ET-416 850 
*20 Fairbanks Morse H 900 
*20 General Electric KG-405 880 
20 General Electric KG-404 1150 
20 General Electric KT312 720 


25 CYCLE GAS GENERATOR SET 
HP. 4 cyl. 500 RPM Gas or Gasoline Engine 
direct connected to 45 KW Gen. Elect. Gen- 
erator—25 cy. 3 ph. 220/440 V. 500 RPM— 
Price $2,750.00 on Foundation—Buffalo. 


HP Make Type RPM 
20 Fairbanks Morse H-12A 850 
15 Crocker Wheeler 1100 560 
15 Crocker Wheeler 114Q 1800 
10 Star AX 500 
10 a sc 685 
10 General Electric KT312 900 
10 Lincoln 1200 
7% Fairbanks Morse B 1200 
7% General Electric KT954 1200 
7% agner 14VBP 1800 
5 Westinghouse CCL 3400 
3 FRB 1800 
3 Fairbanks Morse 

*1 Master PA 3425 


If You Use 
25-CYCLE 
MOTORS 


write for our 


NEW LIST 
from plants just purchased 


TRANSFORMERS 
3—150 KVA Seen Electric Co. 2200 v. Pri- 


v. Secondary phase 60 cy- 
cle w 
200 KVA, Westinghouse Electric > 2400 


volts primary—480 volts secondary | phase 
60 cycle with taps. 


MOTORS 


60 Cycle, 3 


500 Westin 
400 General Electric 
250 General Electric 
250 Allis Chalmers 
200 General Electric 
75 General Electric 
50 Westinghouse 
40 Westinghouse 
40 Westinghouse 
40 Westinghouse 
40 Westinghouse 


40 Westinghouse 

30 Westinghouse 
*20 Westinghouse 

20 General Electric 


15 Genera! Electric 

15 General Electric 

13 Sachsenwerk 

11 General Electric 

10 General Electric 
* Ball bearing. 


Phase, Volts 


RPM 
cw? 575 
I-M 900 
I-M 900 
505 
I-M 900 
MT-546 
CW 700 
Cw-748 690 
CW-748-A 690 
Cw-74 90 
Cw-748 690 
Cw-748 690 
HF 1745 
CW-644C 575 
T-3 5 
-M 900 
MT-322 855 
D7318 50 
ITC-5008 820 
MT303Y 1800 


** Sealed sleeve bearing. 


TOR 
25 Cycle—3 Phase—2200 Volts 


100 H.P., Ge ae Electric, type KT558, 750 rpm, 


serial number 5227257, ball bearing. 
100 H 


P., Allis Chalmers, type AR, bait bearing, 


1500 rpm; serial number 42209K426N-1 


H.P., General Electric, 


ball type 


150 
KT557Y, 1500 rpm, serial number 5269756. 
MOTOR GENERATOR SETS 


1—125 KW Ridgeway 250 V. DC. 


3/440/60/1200 Complete. 
1—100 KW 


plete with pan 
FRE 


Qu ENCY CHANGER SET 


1—1250 KVA Gen. Elec. Synchronous—motor 3/25/ 
2200 750 RPM direct connected 
362% /440 V. Complete with exciters and panels. 


1200 RPM Motor 


Westinghouse Synchronous-Generator 
250-275 V. DC a 3/60/2300/900 RPM com- 


to Generator 


750 RPM. Type MPC. on 
i Form K. 3/25 


rect connected Ly 300 HP. G 


200 KW. 25 Cycle, M. G. Set 
200 KW. Gen. Elect. Generator, 240 V. DC. 


Factory Base di- 
en. Elect. Type 


/440 V. 750 RPM. Complete 
} eed Starting Equipment and DC. 


_ 124 CHURCH ST. 


BUFFALO, N. Y. 


CL. 4758 
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63 CURLEW ST. + P.0. BOX 51 
— 1, NEW YORK 


NEW AND REBUILT 


SPECIALS - 


1000 KW. 250 v. steam en- 
gine generator set 


500 KW. DC generator, 600 
v. DC 900 speed, Allis Chal- 
mers. Can assemble motor 
generator set 


120 KW. 250/500 v. 
gasoline engine gen. set 


312 KVA. West. synchronous 
frequency changer, 440 v. 
30 cy. input, 440 v. 60 cy. 
output, 900 rpm. 


100 KW. 125 volt, General 
Electric, 1200 rpm. motor 
generator set any AC volt- 
age. 


100 KW. 250 volt, West- 
inghouse, motor generator 
set synchronous drive. Any 
voltage. 


70 KW. Motor Generator 
Set, 70 v. 1000 Amp. Burke, 
synchronous drive. 


667 KVA. transformers 23,- 
000 volt primary 440 v. sec. 


60 cy. single phase. Three 
units available. 


35 KW. 125 volt motor gen- 
erator set. Any AC voltage 
drive. 


50—New 3 HP. General 
Electric, 1800 rpm. 220 volt 
slip ring motors. 


pc 


Phone us collect, station to sta- 
tion, on your requirements. Tell 
the telephone operator who is 
= and the reason for the 
call. 


ELECTRIC 
EQUIPMENT CO. 


BOX 51 ROCHESTER, N. Y. 
Puone Grenwoon 6783 


POWER PLANT EQUIPMENT 
Special Offerings 


500 K. W. 


General Electric Turbo-Generator Extraction Type, condensing—125 volts 
D.C. Complete with surface condenser, pumps, accessories and switchboard. 
Can be seen in operation 


Condition practically equal to new 


6700 CFM 


General Electric Centrifugal Compressor 22# gauge discharge pressure. 
Driven by 675 H.P.G.E. Turbine. Condensing type. Will develop 10,000 
CFM by installing new first stage nozzles. Complete with surface condenser, 
expansion joints, butterfly valve and atmospheric relief valve. 


Condition excellent 


4100 Sq. Ft. 


C. H. Wheeler, 2 Pass Surface Condenser complete with pumps. Condition 
excellent. 


Write or wire for additional data and prints. 


A. LEE ELLIS €0., U. S$. Mchy. Bldg., Boston, Mass. 


The Buyer Must Be Satisfied—Alweys 


4000 KVA. 60 CY. 3 PH. TURBO WITH SURFACE COND. 

100 KW—550 V. TURBO 3600 Rev. 60 cy 3 ph—with exciter 

1500 CFM 2 STAGE AIRCOMP. 275 HP. 60 Cy. 2200 V. Syn. Motor 
HEAT EXCHANGERS 606 TUBES 1'/4"x9'6", 24” Back Pressure Valve 
HYDRO ELECTRIC UNITS 60 CYCLE 


1625 KVA. 60 Cy., 250 RPM 1—36000 GPM, 27’ Head CENT. PUMP. 
750 KW. 360 RPM 60’ Head 700 KW. 257 RPM Hydro Unit 
20” VALVES—P&D, also Ells & Tees 1500 HP. Impulse, 150 RPM Hydro Unit 
2—CENT. PUMPS 4166 GPM 162’ Head —_1600 HP. 550’ Head Hydro Unit 
MANY OTHER PUMPS 
1000 HP. 514 REV., MILL TYPE MOTOR 
2300 V. 60 Cy. 3 Ph. USED 2 MONTHS (Enclosed) 
1500 AND 2500 HP, 60 CY. A.C. MOTORS 


ROSS POWER EQUIPMENT CO., Indianapolis, Ind. 


W Motor Generator Sets—Synchronous Motors, Etc. % 


M-G SETS SLIP RING MOTORS, 3 phase, 60 cycle 

1—West. 500 KW 275 or 600 Volt D.C. 720 RPM, = Allis-Chalmers 250 HP 600 RPM 440 Volt 

3300 Volt 80% P.F. 120 HP ACC. Ge 62% HP 1150 RPM 440/220 Volt 

VERTICAL MOTORS SQUIRREL CAGE MOTOR SPECIAL 

1—Reliance fan-cooled 25 HP 1750 RPM 220/440 3 phase, 60 volts 

Volt 5— West. frame 405, 20 HP 900 RPM TEFC 220 

0 
SYNCHRONOUS MOTORS D. C. EQUIPMENT 


3 phase, 60 cycle, A.C. 
12—Clark Bulletin 5370 30 HP 230 Volt. D.C. 
1—Ideal 3-bearing 250 HP 600 RPM 440 Volt automatic starters—none used over two months. 


i—Burke 300 HP 900 RPM 440/220 Volt A large number of adjustable speed D.C. motors 
1—Ideal 50 HP 600 RPM 2300 Volt from 5 to 150 HP 


ALTERNATORS SPECIAL, Allis-Chalmers, 125 KVA 277 RPM 3 Phase, 60 cycle 


py The Electric Motor & Repair Co., Cuyahoga Falls, O. 4 


ELECTRICAL EQUIPMENT 


FOR 


INDUSTRY 


LET US KNOW YOUR REQUIREMENTS 
150 KW MOTOR GENERATOR SET 


150 KW Westinghouse “factory built’’ Synch. 
Motor Generator Set. Type SK Generator for 250 
volts DC compound wound interpole, 225 HP Type 
G Synch. Motor for 3/60/2300 volts, speed 900 
RPM, complete with Westinghouse Switchboards. 


For Details, Write 


JOHN D. CRAWBUCK CO. 
710 Empire Bldg., Pittsburgh 22, Pa. 


PLUMBING SUPPLY CO., 
Power Plant Valves and Engineering Spe- 
cialities for Oil, Steam, Gas, Air, Liquids 
and Chemicals. 

Jenkins, Fairbanks, Sarco, Powell Valves 
and surplus. 

Large Complete Stocks 4” to 24” 
313 EAST 31st., NEW YORK cITY 
Fo: Hourly Naton-wide Shipments 
CALL MUrray Hill 3-3406 


SKETGW PIPE & FITTINGS! 


— 
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SLIP RING MOTORS , SQUIRREL CAGE MOTORS 
-HP., 60-CY ENGINE-GENERATOR S&T HP Yotrs Make Speed 
Speed Gen: 250 RW 200 RPM 250 volt direct 440/220 IK 
G.E. 1800 Ames Unafiow 125/ 50 0 cs 200 
300 514 50 44 Whee. IK 
$00 440-2320 Al. Ch 900 onder ticall 0/220 1 
350 2300 G.E. 600 a—prac y sew. 10 220/440 GE. 1K 720 
50 440-550 G.E. 600 Ames non-condensing 00 440/220 GE. 1K 
rocker- 50 440/220 Whae. cs 514 
volt DC Generator. 25 440/220 KT 1800 
60 560-2200 GE. 1800 00 G.E. 1K 
550 GE. 720 8 22 G.E. 1E-K 1800 
220 G:E.(NEW) 1800 TRANSFORMERS +4 G.E. KT 
35 440-220 GE. 600 0/440 G.E, KT 720 
Kva., G.E., Type H, Form KDD 13200-3300 60 «550 GE. 3600 
320-440 GE. 900 3-335 type H-KDD 2400-400/290. MOTOR GENERATOR SETS 
SYNCHRONOUS MOTORS $900 kva.. GLE. type 1300 HPAL 440 V. 8 Db. 60 cy. Syn, motor, 
nail A . Syn. moter, 
3-HP., Y Bi, 3 1-15 KW, 350 ¥,"850 RPM, con. to 110 HP, 440/ 
° otor. 
ose se 4 1—50 KW, 250 V. 850 RPM, Whse. conn. to 75 
300 440/330 Ai. Cr. 600 3—150 kva., G.E., type H-KDD 13300-2300. HP, 440/220 V, 3 ph. 60 cy. Sq. Cage Motor. 
300 Whse. 900 3—150 kva., Al. Ch., type OISC 10400-2400. 
110 440 Whse. 900 3—100 G.E., type 2400-240 A.C. GENERATORS 
100 2200-850 Al. Ch. 1800 3—100 kra., tybo H-RDD, 6900, 11950Y-230/ 1—500 kva., 900 r.p.m., Whse. Condenser. 
100 440-220 G.E. 360 1300 900 240/480 Gm 
15 440-220 GE. 720 s—100 kva., G.E., type H-KR 6600/11430Y-2300 1—187 kva., 900 r.p.m., 850 
a., r.D.m., ‘ 
PUMP 2— 75 kva., G.E., type HK, 2300-230/115. 1—96 kva., 360 r.p.m., 480/240 V, @.B. 
1—# Dredge Pump 1880 GPM. 120° Morris Ma- 3— 50 kva.. Moloney, 2300-230/115. 1—62% kva., 1200 r.p.m., 2200 V. Cr. Wh. 
euine orks with direct connected Slip Ring 6— 50 kva., Whse., type SK, 13800- 240/120. 1— 60 kva., 720 r.p.m., 240/480 oi -* 
Motor 125 HP, G.E. 3— 50 kva.. Whse., 22,000-2300. 1— 25 kva., 3600 r.p.m., 220 V., @ 


HARRY J. RICE pres. 
458 SEVENTH ST. 


COMPLETE POWER PLANTS 


STEAM—ELECTRIC—HYDRO—DIESEL 
“Export Orders Carefully Executed.” 


SPECIAL OFFERINGS 


DIESEL 
A-C ENGINE GENERATORS 


3—75 KW. Caterpillar D-13000, must be 
sold together, Received 1942. 


. i—2000 H.P. B. & W. 200+ Boiler 1—5000 KW., G.E. Co., Turbo-Generator Condensing 
3—Fairbanks Morse, 250 KW & 148 4—1000 H.P. Heine 225+ Boilers i—5000 KW., W. E. & M. Co., Turbo-Generator Con. 
EW. ave model 325-14. 200 EW. 2— 600 Edge Moor Stoker Se, 
— -P. Edge Moor + Stokers i—3200 s-Cha urbo-Generator Con. 
Winton, v. perating. -P. B. Stirling 200+, w oker — o., Turbo-Generator Condensin 
5— 590 H.P. B. W. 200+, tor Con. 
Others from 15 KW. to 15000 KW. 440 HP. & W. Sectional 200" Oil fired $—1000 KW, ‘ce. ng 
i— 335 H.P. B. & W. Sectional 200 Boiler 2— 750 KW., G.E. Co., Turbo-Generator Condensing 
DIESEL DRIVEN COMPRESSORS Smaller Boilers and Fire Tube Boilers also Several 500 KWs. & Smaller. And Non-cond. Units. 


50 Ton 69'-10"' Overhead Traveling Crane. 
CHARLES B. REARICK 30 CHURCH ST., NEW YORK 


STEPHEN A. DOUGLASS CO. 


630 Fort Washington Ave., New York, N.Y. 


We Sell, Buy, Repair & Calibrate”) DOWER EQUIPMENT COMPANY 


all types electric meters. Ship to us any 


meters you have for repairs via freight Cage.—220/440 Vv. cy. 3 3 ph 
or express. We shall gladly submit esti- ’ 4—500 A. GE FK 12 3 PST 2 4 on Kr BF 1800 
mate. | 15,000 V. tiandle, ‘Trip 

Philadelphia Transformer Co. v. | Slip’ Ring—220/440 V. 60 ey. 3. ph. 
ST. andle, rip Cw 
2829 Cedar St. Phila., Penna. t an LM 
’ 1—1200 A. GE FK 132 A 3 1 60 GE. I-M 900 
7 : PST 7500 V. Handle with 1 75 West. cw 1208 
APPLICATION ENGINEERS Trip Coils and Current 1 250 West. 
1—2000 A. GE CK 8 Air Breaker 3 PST 600 V Speed 230 400/1600 
h 3 Ite— ir Breaker 3 y. 1 15 cst 
13000 FK 25 Breaker 3 PST 600 v. | } 50 West 500/1500 
ring motors with variable speed Solenoid operated with currents. 1 G.E cD 400/1600 
List your Surplus and Replaced equipment with us SEVERAL HUNDRED OTHER ITEMS IN STOCK 
no charge. Send Specifieation of your needs. ABOVE ONLY SPECIALS—ALL REBUILT—STOCK SHIPMENT 
HOWARD BLAI CIATES 
Hh pager ena iggy age 154 ANDREWS ST. Tel. MAin 568 or 569 ROCHESTER 4, N. Y. 


Reconditioned Motors, Genera- 
tors, Control Equipment, etc. 
Send for 32 page stock list. 


for "WORTH"! 
WURTH for 
Electric Apparatus Repair Company 

Generators and Controls A.C. GENERATORS 


1410, No. Sth, St., PHILA. cas LARGEST STOCK OF A.C. AND D.C. MOTORS FROM 5 TO 200 H.P. 


SALE D.C. MOTOR GENERATOR SETS TO 75 KW © HIGH CYCLE GENERATORS 


FOR 
I—5 Ton P&H, 60’ Span O.E.T. Crane. Like New Send For Our Latest Stock List 
i—2000 KW GE-Curtis Turbo-Gen. Set, Excel. 


4—4000 Gallon Horiz. Oil Storage Tanks. Fine 
3—180 HP Buda Full Diesels—reconditioned Wu RTH E LE CT R | C i OT 0 r C 0 M PANY 
HP HRT Boilers, ASME Code, 1502 P. 
i100 KVA 220 V. AC G D/C Full Diesel 
i—50 KVA Eng.-Gen. Set; 3S HP S. Marine Boiler 141 GRAND ST. — CAnal 6-61 38. — NEW YORK CITY 


H. & P. MACHINERY CO., 6719 Etzel, St. Louis 


= 
= 
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BOILERS TURBINES 
— Boiler, 250% 2—5000 KW Westinghouse 3600 RPM 3-60-2300 
BOW, ender volts Condenser, all auxiliaries. 
i—400 HP Combustion Engineering 350% pressure 1—3200 KW Allis-Chalmers Condensing Turbine 
water-wall, Type E Stoker. with auxiliaries. 
-— anes per hr. Badenhausen Boiler, 354# 15,000 KVA Westinghouse turbine, condenser. 
age a her condensing or 
3—253 HP Vogt low head Boilers, 225# pressure 1—250 KVA Waite Turbine eit 
with oil burners, all auxiliaries. New in 1937. _ hon-condensing. 
2—300 HP Heine 175% pressure. 
1—444 HP Union Iron Works Boiler, 225# pres- ENGINE GENERATOR SETS 
sure. i—625 KVA Nordberg Uniflow engine. 
1—1060 KVA Nordberg Unifiow Engine Generator. 
Stirling 200# pressure, completely 
rebu 
4—72” x 18’ HRT boilers including a 637 KVA DIESEL ENGINES 
= Electric condensing turbine. Complete -— oe Fairbanks-Morse Full Diesel Engine 


2—i75 HP Brownell HRT Boilers, 150% pressure, 1000 KVA Diesel Generator Plant complete. 


— Sulzer Full Diesel direct connected 1335 
W AC generator, rebuilt and guaranteed. 


KVA Nelesco engine generator. 


Fincastle Building 


ENGINE GENERATOR SETS 


i—340 KVA Skinner Uniflow Engine Generato- 
set with panel board. 


i—400 KVA Allis-Chalmers non-releasing Corlis:. 
i—625 KVA Bates Corliss engine. 
!—7 ft. diameter by 175 ft. self-supporting stack. 


MISCELLANEOUS 


54,000 pound Cochrane hot process lime and water 
softener. 


2500 HP Cochrane Open Feed Water Heater. 
i—10’ x 15’ Ulinois Forced Draft Chain Grat; 
Stoker. 


2—6 Retort Taylor Stokers. First-Class condition. 
i—8 Retort Taylor, brand new stoker. 
1—800 HP Hoppes open feedwater heater. 


2—75 HP Elliott Geared 900 rpm turbines 385= 
steam pressure. 


i—232 GPM Boiler Feed Pump, tur- 


bine driven, 


FLETCHER SALES CO. 


LOUISVILLE, KY. 


WE OFFER: 
the following equipment 


Our property, located at Cargill Elevator, Port of Albany, N. Y. 


4—Fairbanks Morse 60 HP, 6 cyl. 4 cycle Model 36, size 44"x6”, 1200 RPM 
Diesel Engines. 


4—Brunswick vertical 4 cyl. single acting, self-oiling eccentric drive com- 
pressors, bore 6” stroke 5%”, size C 354 ammonia compressors. Serial Nos 
19662, 19661, 19447 and 18794. 


5—Horizontal multipass shell and tube condensers measuring 15” in diameter 


x 216” long furnished complete with removable heads, bolts, gaskets, inter- 
mediate stands and floor stands. 


1—Fairbanks Morse 1%” Fig. 525 circulating water pump without motor. 
4—Falk Gear Reducers Type 7 HC 50 HP. 


Will Sell Individual Units or Lot 
Total. F.O.B. Foundation, Albany, N. Y. 


WE OFFER: 


2—100 HP Scotch Marine Murray Boilers, built to Hartford Code, complete with 
all accessories, located at the Mountain States Power. Company plant at 
Riverton, Wyo. our property, subject to inspection at any time. Priced to 
move, with accessories, $1,000.00. Write or wire the undersigned, or our local 
agent, A. J. Moore, Worland, Wyo. 


PORTER ELECTRIC COMPANY 


612 Third Av. South Minneapolis 2, Minn. Geneva 8655 
ELECTRIC POWER PLANT EQUIPMENT 


FOR SALE 


2—General Electric Traction Gen- 
erators. 190 hp. Model 5-GT-555-A, 
4 pole, D.C. commutating pole type. 
Designed for use with the 380 hp, 
47 ton Diesel-Electric locomotive 
manufactured by the General Elec- 
tric Co. These generators have 
never been in use. For further par- 
ticulars write or cable the 


FARBER ELECTRIC CO. 
SAN JUAN, P. R. 


FOR SALE 


2 STOKERS 


Make: Flynn & Emrich—Age 2 Years 


Series 70E unit type heavy duty under- 
feed, 550 H.P. each—furnace width 
7¥2 ft. 

Equipment only cost $5643.00—sacrifice 


Phone Mr. Cox—Rutherford 2-2800 


The Flintkote Company 


East Rutherford, N. J. 


SYNCH. CONVERTERS 


500 KW AL-CH. 250 D.C. 2300/4000 A.C. 1200 RPM 
500 KW WEST. 250 D.C. 2300/4000 A.C. 1200 RPM 
300 KW G.E. 600 D.C. 2300/4000 A.C. 1200 RPM 
150 KW WEST. 250 D.C. 2300/4000 A.C. 1200 RPM 


1 ROBERT SCHOONMAKER 
st Port Washington. Long Island. NYE 
4 ae Roslyn 1220 - 


1,000 feet, more or less, 
6" new galvanized pipe 
A BUY 


L. F. BEERS 
150 Broad St., Rochester 4, N. Y. 


MOTOR GENERATORS FOR SALE 


Power plant equipment. Steam, Diesel, 
500 KW WEST. SYN. 250 V. 2300 A.C. 900 RPM electrical, boilers, engines, turbines, gen- 
200 KW G.E. IND. 600 V. 2300/4000 A.C. 1200 RPM erators, new or used. 


FOR SALE 
384—Macklin Grinding Wheels, Size 8” dia. x_!" 
thk. x 56” Arbor Hole, Grain #20, Grade G- 5 
375—Abrasive Grinding Wheels, Size 8” dia. x 
thk. ” Arbor Hole, Marking (6-U-B-A- 
10—Morse bt. Drills, 3%” dia., 4 Flute, 18” 
Flute length, High Speed" Steel with 2” Sellers 


200 KW RW SYN. 250 V. 2300/4000 A.C. 900 RPM PENN MACHINERY COMPANY Toner Gaaek 
Jackson, Miss. EDGE MOOR IRON WORKS, Inc. 
Each unit listed above Is owned by us and ; ; Edge Moor, Delaware 


is available now for immediate purch 


WALLACE E. KIRK C0, | | LRANSFORMERS 


New or used. All types and sizes. 
Air and oil cooled. Phase changers a 


Incorporated specialty. 
ATLANTIC TRANSFORMER CO. 
502 Grant Building Pittsburgh, Pa. Transformer sts 


5143 N. 2nd St. Phila., Pa. 


FOR SALE 
150 horse power, 150 pounds 
pressure, Leffel, Scotch type 


BOILER, 


Complete with shaking grates and stack 


M & R Dietetic Laboratories, Inc. 


585 Cleveland Ave., Columbus 16, Ohio 
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PUMPS MOTOR & STEAM DRIVEN 


700 ng. nD 

6000 33’ LeCourtenay Centrif 
3500 140 Kingsfo' Centrif. 
2400 55’ Ameri Centrif. 
1100 220’ Allis-Chaim Centrif. 
1500 Foana en 


D 

500’ 
175 500 Goulds Triplex 
500 175’ Blackmer 
450 231’ Kinne: Rotary 
300 150’ Viking 
200 175’ Blackmer Rotary 
1000 460’ Knowles Steam 
750 460’ Snow Steam 
2000 50’ Lawrence Sump 
300 231’ Gardner Plunger 
K.W ‘Make Volts 
25 Geen Eng 22 Belt Drive 
100 Ames dir. dr. Eng. 
75 Ames 240,120 dir. dr. Eng 
17 Sturt. Turb 110 irect Drive 
7h Strut. Turb 110 Direct Drive 
D.C. MOTORS ALL SIZES 
100 Northwest 


% to 7% H.P. ALL MAKES 


CONDENSATION RETURN UNITS 


Nash-Jenn Dup. Vac. Heat. 26000EDR 
Nash-Jenn Simp. Vac. Heat. 16000EDR 
Condensation Units 100 to 250,000EDR 


AIR COMPRESSORS 


Pressure Make 
100 Latdl 


C.F.M. 
850 


125 100 Gardner 
173 4 Ing. Rand Horiz. 
28 Norwalk 4-Stage 
TURBO- CENTRIFUGAL BLOWERS 
ag ips. In. Rand Motor dr. 
In. Rand Motor dr. 
Hira ‘bs. In. Rand Motor dr. 
700 2% Ibs. Alien Billmyer Motor dr. 
675 24 oz. Spencer Motor dr. 
250 16 02. Spencer Motor dr. 
BLOWERS & EXHAUSTERS 
C.F.M. ,Sf- Pres. Make Type 
100-60000 4°-5" Buffalo Various 
100—-15000 16 oz. American Various 


SIMILAR IN STANDARD MAKES AND SMALLER SIZES 


GHEST PRICES PAID FOR YOUR IDLE EQUIPM 


220 1750 
85 Roth 230 1750 
10 Crock. Wheel. 110 925 
10 Wesche. 110 1700 


138 Grand St., N. Y.C. Tel. CAnal 6-6983-4 


0 7”x7” Wickes Bros. Vertical 
6"x6" Vertical & Smaller 


ROTARY PRESSURE BLOWERS 


C.F.M. Press Make T 

10000 2 Ibs. Roots t dr, 
6000 3 lbs. Roots Belt dr. 
3000 3 Ibs. Roots Belt dr. 
2000 3) Sturt. Belt dr. 
1000 3 Ibs. Roots Belt dr. 
200 5 by Baker Direct dr. 
1 Beach R Belt dr 


350 27 in Worth 
100 bigh vac Beach R 
100 27 in. Deane 
100 29 in. Devine Belt dr. 
MOTORS (3 ph. 60 cy.) 
HP. Make Volts Speed Type 
300 G.E, 2300/4000 1800 Syn 
150 West. 440 700 cs 
125 G.E, 220 1150 Vertical 
100 Lincoln 220 1750 
G.F. 2300 1760 I 
50 West 220 CCI 
West 220 570 cs 
40 .E. 220 870 342 
30 Weqnee 220 850 al. rg. 
10-30 All Makes 


STEAM ENGINES 
Turb. Cent. Bronze Pumps 

Steam Pumps—All Sizes 
10°x10” Greenfield Vertical 


1 to 40 H.P. Steam Turbines 


FOR SALE 


Ridgway Alternator—50 K.V.A.—230 V 
60 cycle. 300 r.p.m. Direct connected to 
Ridgway 75 H.P.—125-150 p.s.i. slide 
valve engine. 

Westinghouse Generator—50 K.V.A. 
230V 60 cycle 1200 r.p.m. now used for 
power factor correction with above 
alternator. 

Also—two Worthington Vacuum pumps 
20,000 sq. ft. each. Slight overhauling 
required, 


SHOUP-OWENS, INC. 
1100 Adams Street, Hoboken, N. J. 


FOR SALE 


250 H.P. E. Keeler Co., Long drum Water 

tube boiler, built 1929, 165, complete 

with Huber stoker—A.S.M.E. & N.Y. Std. 
VALVE & SUPPLY CO. 

378 Bedford Ave., Brooklyn 11, N. Y. 


NOW AVAILABLE! 


116 BROAD ST. 


NEW 
HEAT EXCHANGER UNIT 


Struthers Wells Type F construction welded steel gas cooler. Drawing 
#R-5644 Struther Wells Contains 100-2” O.D. #10 BWG seamless 
12’ steel tubes. Tubes-rolled into tube sheets. 


Designed for 120# working pressure on shell & tube side. 


PRICED FOR CLEARANCE 


ARNESSEN ELECTRIC COMPANY 


< 


GUARANTEED! 


N.Y.C. 4, N. Y. 


Priced low for quick disposal 


One Allis Chalmers 150 K.W., 
125-250 V. Erie Ball D.C. 


ENGINE GENERATOR SET 


SPECIFICATIONS 
Generator Engine 
Serial No. 110332 Serial No. 6440 
Amps. 600 Bore & Stroke 16 x 20 
R.P.M. 200 Four valve, 


Compound Wound  non-releasing 


Equipped with Allis Chalmers 13.3 K.V.A., 
A.C, transformer and panel board. 


In good operating condition 


KELLY & CO. 


2007 Olive St., St. Louis 3, Mo. 


550 HP B&W Str. Tube 200%, bare unit. 
2—255 HP Badenhausen 2003, stokers. 
100, 150, 200 KW 3 ph 240V, unifiow sets. 
50, 100 KW 125V. DC unifiow sets, 1926. 
100 KW 250V DC Unifiow set, others. 
Diesels, turbo gen. sets, any sizes. 


JAS. K. HOOPER 
50 Church St., N. Y. C. 7 


FOR SALE 


1—450 HP 6-cylinder 4-cycle 240 RPM 
full Diesel Engine direct-connected 
to a 375 EVA Westinghouse 3 phase 
60 cycle Generator with direct-con- 
nected Exciter, Switchboard & Regu- 
lator, Circulating Pumps, Maxim 
Silencer, etc., etc. 

1—110 HP Atlas 4-cylinder 327 RPM 
Diesel Power Unit with Clutch 

1—110 HP Washington Iron Works 4- 
cylinder 600 RPM 4-cycle Diesel 
Engine. 


SUNDFELT EQUIPMENT CO. 
3422 First Ave. South, 
Seattle 4, Wash. 


PUMPS 


Rebuilt & Guaranteed 


PUMPS—Large stock centrif- 
ugal—turbine—piston 


STEAM PUMPS—Duplex - Sim- 
plex Reconditioned and 
guaranteed 


BOILERS—stacks—Engine Gen- 
erators—condensers. 


LOU COHEN & CO. 


1030 WN. 6th St. St. Louls 1, Me. 


FOR SALE 


One—Chicago Preu. Type 68-CP, 225 HP, 720 RPM 


6 Cylinder Diesel Engine 


Serial #30412, excellent condition operated less 
si 2 years—ilso auxiliary equipment including 
rt cing: air compressor, 300 Ib. pressure air tank, 


seating o1 tank purifier, uel oil transfer 
and new spare parts, further details and 


upon inquiry. 
SIAMOND CALK AND HORSESHOE CO. 
Duluth, Minn. 


lu 
pun 
pric 


i—203 HP Johnston Firebox Boller 160% pressure. 


2—175 HP Leffel Scotch Marine Boilers 135% pres- 
sure. 


i—502 HP B & W Sterling Class 0-20 ASME 200+ 
pressure complete with Riley pulverizer. 
NELSON MACHINERY COMPANY 
Green Bay, Wis. 
HOME OF THE “PACKERS” 


DIESEL ENGINES 


Large selection—All sizes and types. Generator 
units, marine auxiliaries 
—also boilers, steam turbo generators. 
Complete Information on Request 
A. G. SCHOONMAKER COMPANY 
44 Church Street New York, N. Y. 
Phone—Worth 2-0455 
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ADVERTISERS’ INDEX 


Where an * appears after a name the advertisement does not appear in this issue, but appeared in preceding issues. 


Acheson Colloids Corp 


Cash Co., A. W 
Chapman Valve Mfg. Co.: 


Gardner Denver Co. 


Aircraft & Diesel --172 ##Chapman Valve Mfg. Garlock Packing Co. 229 
. .300 Chase Brass & Copper Co........ General Coal Co... . . 
Chicago Metal Hose Corp..... oe General Electric 19, ‘22, 34 
Air Preheater Corp.. . 259 Chicago Pneumatic General Motors Corp., Diesel Engine Div.. 
Air Reduction Sales Co. . = Cities Service Oil C e General Motors Corp. Electromotive Div.. * 
Air Transport w n America for Rail- Clark Brothers Co... Genspring. Inc. .....-...- 
Flexible Coupling Co.. Cochrane Corp.... Gilmer Belts Dov. U. S. Rubber Co.......269 
Products Div........ 272 Coe Mig. Co,..... Globe Steel Tubes Co................ 295 
Aldrich Pump Co....... : Coffin, Jr. Co., J. 8. Goetze Gasket & Packing Co........ eames 
Allen-Sherman-Hoff Co. Combustion Control ‘Corp.. Golden-Anderson Valve Specialty 
Allis-Chalmers Mfg. Co... ag 41, & 49, 159 Combustion Engineering Co.. Goodyear Tire & Rubber Co.............. 
American Blower Corp.. 281 Connery Construction 182 274 
American Brass Co. ...... .129 Continental Foundry & Machine Graton & Knight Co................. 
American Chain & Cable Co... 191 Cooper Bessemer Corp.... Graver Tank & Mfg. Co............ AS 
American Chimney Corp. .... Coppus Engineering Corp. Green Fire Brick Co., A. 
American District Steam Co. ........... 284 rane Co. .......-..++ -131 Third 
American Engineering Co. ........... 10-11 Crane Packing Co...... -242 Griscom-Russell Co. ..............- aooee 
American Leather Belting Ass’n........ Crocker Wheeler Electric Mfg. Co. 277 
American Locomotive Co. ...:.... 46-47, 272 Cryer Trap & Valve Co..... 
American Metal Hose Branch .......... * Cutler-Hammer, Ime. 119 Gulf Refining Co...........--....... 199 
American Pulley Co. ............ 
American Pulverizer Co. ............... 
American Radiator & Standard Sanitary 
154 
Anchor Packing Co. 151 Darling Valve & Mfg. Co....... -250 
145 Dart Mfg. Co., E. M..... -158 Haynes Stellite 
Dearborn Chemical Co......... Hendy Iron Works, Joshua.......... 
Arnessen Electric Co. ..............5.. 306 De Laval Steam Turbine Co........... 50, 212 Hercules Float Works...............+++: 212 
Associated Piping & “Engrs. GO. 144 Deming Co. Hill Pump Valve Co...............- 
Automatic Temperature Control Co. .... * ee eer 28-29 Homestead Valve Mfg. Co............... * 
Diamond Power Specialty Corp......-.. 8-9 Honan-Crame Corp. 206 
Dodge Mfg. Corp... Huyette Co., Paul 
Babcock & Wilcox Downington Iron 198 
Babcock & Wilcox Tube Co. ............ * Durametallic Corp. 
Bacharach Industrial Instrument Co 292 
Badger Fire Extinguisher Co. .......... 301 Industrial Gear Mfg. Co.............+.++. 300 
Baldwin Locomotive Works... 127 Eddington Metal Specialty Co........- 218 International Nickel Co............... 40, 193 
Ballou Service & Fils or Iron Worke 238 Iron Fireman Mfg. 24-25 
200 Edward Valve & Mfg. I-T-E Cireuit Breaker €o.. 
Beller Tube Co. of America.” 1673 Enterprise Engine & Foundry Co ane 133 
Botfield Refractories Ess Instrument Co..........-. 292 Jones & Laughlin Steel Corp............ 
Packing 204 Jones Foundry & Machine Co., W. A.. 65 
Brever Electric Mfg. Co 
Brickseal Kefractory Co 
Bridgeport Hraes 
Briggs Clarifier Co........... on 
Bros Boiler & Mig. Co., Wm 256 
Fairbanks, Morse & Co... 236 Keasby & Mattison Co.. 
Brown Instrument Co 48 Fairmont Coal Bureau. 209 Kelite Products. 
Brunt Equipment Co . 306 Farris Engineering 178 
Buell Engineering Co..............- . 164 * Kennedy Valve Mfg. Co 
RS ae a . 305 Federal Telephone & Kadio Corp........ 239 Kennedy-Van Saun Mfg. & Engrg. Corp... 
Bull Dog Electric Products Co, Fischer & Porter 207 Kieley & Mueller, 248 
Burgess-Manning Co. ............. Fiske Bros. Refining 182 
Busch-Sulzer Bros.—Diesel Flexo Supply Co., Ine. 210 
Bussmann Mfg. Co............- . 290 
Me Foote Bros. Gear achine Corp. 253 
i 197 Laminated Shim 
Foster Engineering Co.......- “179 Leavitt Machine 171 
hy’ 179 & Northrep Co Second Cover 
Toxboro Co., onee 
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riplate Vv. DFros., INC....... nion Ca e arbon Corp.......... 
Valve Mfg. Saverite Engineering Union Chain & Mfg. Co.............. 

Shaw Co., B. F..... 135 U. 8. Motors Corp........ 196. 
Sivyer Steel Casting Co............... 
Manheim Mfg. & Belting Co... Svoringfield Boiler Co.. Vogt Machine Co., H lenry. 
Manzel Brothers Co....... ° i<- Square D Co......... eee 
Mark & Co., Clayton...... an Squires Co., C.E.......... 
Neila ilan 270 Star Electric Motor Wallace & Tiernam Products, Inc...... 
McAlear Mfg. Co....... Stephens-Adamson Mfg. Co.......... Warren Steam Pump Co............... R23 
McGraw-Hill Book 807 Sterling Engine Watson-Stillman Co. 
Stickle Steam Specialties Co............. 162 Webster & Co., Warren.............++ 
Metalock Casting Repair Service......... Stock Engineering Co..............+:- Wedge Protectors, Inc..... ‘302 
Midwest Piping & Supply Co............. 213 Strong, Carlisle & Hammond a ee Western Chemical Co............... coven 
Minneapolis-Honeywell Regulator Co... ..185 Struthers Wells Corp... Westinghouse Electric & Mfg. Co...... .60-61 
Mitchell Co., W. K...... 170 12-13 Weston Electrical Corp.....+. 
Iron Works un fhere Lo Buy........ 
Superior Engine * Whitlock Mfg. Co... 
National Airoil Burner Co........ 296 ; ng Be COs 
* Worthington Pump & Machinery Corp. 
National Valve & Mfg. Co...............- 220 217, 252, 268, 
Niagara Blower Co............. 150 Taylor Forge & Pipe Werks Wright Mfg. eee 
Nicholson Co., W. H....... Taylor Instrument 240 “298 
Wer@berg Cee. 226 Terry Steam Turbine OF 
Northern Equipment 139 14-15 
Nutmeg Chemical 2 mken er Bearing Co............... 
Todd Shipyards Corp. (Combustion Equip- Xzit Sales Co....... 
Toledo Pipe Threading Machine Co...... 195 
Oakite Products Inc............. 202 Tripp Metallic Packing Yarnall-Waring Co... .16-17, 121, 160, 174, 237 


PROFESSIONAL SERVICES 


Penn. Flexible Metallic Tubing Co... ° 

aw vania Pump & Compressor Co...... 

Philadelphia Gear Works................ 

Pipe Fabrication Institute... .. 


Pipe & Tube Products, Inc 186 (Classified Advertising) 
Pittsburgh Piping & Equipment Co...... 
rico Jointless Firebrick Co............ 
Powers Regulator 306 BUSINESS OPPORTUNITIES 309 323 
Frat-Daniel Corp... 203 EMPLOYMENT SERVICES ...... + 308 Hemphill & Co., Inc., J. 
& So. es SELLING OPPORTUNITIES ........ 308 Howe Brothers .............. 320 
rcher aldwin, Inc.... aa entucky ison Co.. 
Quaker 2 tlantic Transformer iemle Co, Fre 
Raybe 288 Brew, Woltman & Co., 314 Metropolitan Plumbing Supply Co., Inc..320-322 
Raytheon Mfg. * Bulova Watch Co,........ Mississippi Valley Equipment Co........... 320 
Romance Electric & Magre. Co.......... 211 Crawbuck Co., John 322 Penn Machinery 
‘orp.) Div. (Lee Tire & Rubber Power Equipment 309, 323 
Republic Diamond Calk & Horseshoe Co............. 325 Power Plant 320 
Electric Apparatus Repair Co............... 323 Schoonmaker, 
Electric Equipment 322 Shoup-Owens 
Electric Motor & Repair 322 Stanhope Inc., R. 309 
Roebling’s Erie Electric Co., 321 Utilities Electric Machinery Co............. 315 
Ross Heater & Mfg. Co................... 165 Evangeline Pepper & Food Prod. Co......... 309 Wagner Co., Arthur............ 316 
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Meets your most critical demands — 
assures constantly accurate regulation 


@ Especially designed for maintaining temperatures where accuracy and 
dependability are of utmost importance, this new Swartwout Thermo 
Master Control combines unusual sensitivity with the rugged construc- 
tion which characterizes Swartwout Equipment. Used on temperatures 
of 50° to 950°—at any pressure—in steam desuperheating and other 
process requirements involving vapors and fluids. 


Type T-1 Thermo Master Control reflects the thoroughness of Swartwout 
engineering—benefits by the many years of Swartwout experience in 
providing complete reducing and desuperheating stations and a wide 
range of power controls. For more complete details on this new Temper- 
ature control, write for Data Unit No. S-197. 


Lag compensation adjustment 


Temperature adjustment 


Direct contact of a bimetallic con- 
trol element with the steam or fluid 
being regulated brings immediate 
response to temperature changes. 
Flow regulating valve in the proc- 
ess installation is affected within 
a fraction of a second after change 
of temperature at the control 
element. 


4, POWER PLANT 


THE SWARTWOUT COMPANY e 18511 Euclid Ave.. Cleveland 12, ae 
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